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Mr. Patrick W. Ryan

Executive Director

Louisiana State Planning Office
P. O. Box 44425

Baton Rouge, Louisiana 70804

Dear Mr. Ryan:

We are happy to submit a 4-volume report which is our contribution to
the first year's effort in the developing Louisiana Coastal Resources
Program.

This report addresses three aspects of that developing program. It con-
sists of four volumes, involving three separate work tasks. Volume 1
provides an inventory of geographic areas of particular concern which
have recreational, historical, cultural, archeological and developmen-
tal significance. In Volume 2, methods of assessing environmental im-
pact are reviewed and the existing "state of the art" in Louisiana today
is described. Volume 3 consists of an analysis of completed, under
construction and proposed projects which may have a significant impact
on the coastal area. Volume 4 includes 7 maps which locate areas of
particular concern and public projects listed in Volumes 1 and 3.

We have always felt that the Louisiana coast is a unique and vital re-
gion due to its abundance of both renewable and non~renewable resources.
The coastal ecosystem supports many and varied uses which provide the
economic base of South Louisiana. At the same time, use of the coast's
resources should not exceed the point where it seriously reduces its phe-
nomenal productivity. Hopefully, the Coastal Resources Program will en-
able maximum utilization of the coast's vast resources, while at the same
time protecting and conserving those areas most vital to the natural sys-
tem.

We hope we have contributed in the development of a process to reach
this goal. Pinpointing areas of concern and locating development pro-
jects should help in delineating potential areas of conflict.
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Engineers ,

g

William R. Burk, III
Vice President

WRB IIl/ac



ACKNOWLEDGEMENTS

Spo LOUISIANA STATE PLANNING DFFICE'

|
EDWIN EDWARDS GOVERNOR OF LOWUISIANA '
PATRICK W. RYAN EXECUTIVE DIRECTOR
PAUL R. MAYER ASSBISTANT DIRECTOR '
JOHN M. BORDELON INTERIM PROJECT COORDINATOR
PAUL H. TEMPLET PROJECT COORDINATOR ‘
JOEL L. LINDSEY PUBLIC PARTICIPATION COORDINATOR

STUDY MANAGEMENT TEAM

PATRICK W. RYAN LOUISIANA OFFICE OF STATE PLANNING

LYLE S. ST AMANT LOUISIANA WILDLIFE AND
FISHERIES COMMISSION

VERNON F. BEHRHORST LOUISIANA COASTAL COMMISSION

JACK R. VAN LORPIK LOUISIANA SEA GRANT PROGRAM

- N N O S N N W N e



-

OVERVIEW

The primary intent of this report is to provide a working aid from
which the Louisiana Coastal Management Planning Team can "develop
the capability to assess and evaluate impacts of actions", It was orig-
inally felt that this objective could be accomplished through a relatively
straightforward review and critique of the various environmental impact

~assessment methodologies that have been tested in practice or proposed

in the literature.

Early in the literature review, it became evident that there stiil
remains a great deal of controversy over the proper ways to assess and
evaluate impacts. Much of the controversy concerns procedural matters
such as determining whether an action is major or its effects significant.
However, the arguments most important and most relevant to the coastal
planning effort are those which revolve around the very basic concepts
upon which the assessment methodologies and even the National Environ-
mental Policy Act (NEPA) itself rest, Dependent upon the manner in which
the decision makers and developers of Louisiana's impact assessment
policy perceive and accept or reject the various facets of the arguments
outlined in this report, impact assessment practice in the State could
take on radically different characteristics.

Without either early resolution of these conflicting viewpoints or
the development of at least a semi-official attitude toward them, the
formulation of impact assessment methodology will be very difficult
and will have to proceed along multiple, redundant lines of research.

For these reasons, this report focuses on (1) providing a survey
of assessment methodologies that have been used or proposed for use,
and (2) presenting in an unbiased manner the views of the authors and
critics of these methodologies concerning the conceptual bases upon
which they were developed. Those views are presented here solely
for the consideration of the reviewer and those who will later be
charged with selecting, synthesizing, and implementing impact
assessment procedures for the management of Louisiana's coastal
resources,

The report is organized into four chapters and four appendices,
Chapter I presents a survey of current opinions on the purposes and
functions of impact assessment and its relation to planning and resource
allocation in general. Chapter II presents a description of the general
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types of techniques that have been proposed to perform the various tasks
involved in the impact assessment process. Chapter III is a description
of the impact assessment process as it is being implemented in Louisiana
today. This chapter also indentifies the present relationship of impact
assessment to actions now taking place in the coastal areas. Chapter
‘IV is an annotated bibliography of the specific methodologies proposed
for impact assessment.

The four appendices are provided for easy reference to pertinent
documents and opinions.
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CHAPTER |
IMPACT ASSESSMENT:
A CONCEPTUAL APPROACH



Introduction
This discussion of concepts serves a threefold purpose:

_ 1. It provides the researcher with a survey of professional and
legal opinion concerning the basic goals and objectives of impaczt anal-
ysis., Such a survey will assist the reader to develop in his own mind

. a clear understanding of the type of information he would desire to

find in an impact assessment, and why he would want to extract such

information in the first place,

2., The resulting grasp of these concepts will aid the research-
er to decide where in the planning process the various methodologies
can be most effectively applied.

3. In practice, much of coastal management with regard fo im-
pact assessment will take the form of draft EIS (draft environmental
impact statement).* Therefore, ciscussion in this chapter and .n
Chapter II will aid the reviewer to understand where and why these
documents (EIS's) are considered by many to be less than ideal,
These chapters also suggest some measures that can be employed
to make the impact assessment preparation and review process more
efficient. A

General

Before proceeding with this discussion of concepts and impact
assessment, there should be a statement of what an impact assess=-
ment basically is and is not.

1. It is most important to understand that the impact assass~-
ment is a tool, an aid, a thinking process and means of organizing
and presenting data., It is not a policy; but rather, it is a gaugs of
how well given actions conform to policy.

*The environmental impact statement is required under Section 102(2)(c)

of the National Environmental Policy Act of 1969. A copy of that Act iz
-provided at the beginning of this report. Also, a discussion of the legal
requirements of the Act is presen-ed in Appendix E of this repor:.
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2. An impact assessment is a means of analyzing the conse-
quences of an action and presenting them to a decision-maker in such
a manner as to clearly display the trade=-offs, the costs and benefits,
required to implement a given course of action.

3. Through a display of trade-offs and an analysis of alterna-
tives, the impact assessment serves as an aid which will permit the
decision-maker to determine whether implementation of an action will

“be the wisest allocation of our resources. That is, the impact assess-

ment is an optimizing process.

4, The impact assessment is not an environmental impact state-
ment (EIS), but rather the primary basis from which an EIS is written.
It is apparent that many people equate the environmental impact assess~
ment with the environmental impact statement required by Section 102(2)(c)
of the Act (NEPA). Section 102(2)(c) outlines the types of information
which must be presented in an impact statement, but it does not address
the question of how this information is to be derived or evaluated, Those
two operations, the derivation and evaluation of information, are the pri-
mary function of the impact assessment, Thus, the impact statement re-
presents the formal organization, documentation, and display of the re-
sults of the impact assessment.

5. Finally, an impact assessmentis not, and cannot be, a compu-
ter program or print out. Computers and computer programs are only a-
nother aid, a means of storing, organizing, and retrieving data. The in-
formation obtained from such aids may be used to form the basis of an
impact assessment.

In this discussion of impact assessment, it is important to note
that Louisiana's goals, objectives and attitudes toward resource allo-
cation and impact assessment may not coincide with those of the fed~
eral government and others. The State should, therefore, have the ca-
pability to: (1) determine the adequacy and validity of the information
presented in EIS's and other sources, and (2) determine the degree to
which the actions of others conform to the State's plans, goals, and
objectives. Development of practical impact assessment procedures
will provide one of the tools necessary to accomplish this objective.
Of equal importance is the fact that these same procedures will assist
the State to better determine how well its own activities fulfill the needs
and aspirations of the citizens of Louisiana.



To accomplish this, it is first necessary for the researcher and
the State to decide how the impact assessment is to be used, what type
of information they wish to derive from the process, and which of the
basic methods in use today are mpost suitable to accomplish the State's
objectives, That is, the researcher and the State must select and a-
~ dopt a set of concepts upon which formulation of the actual impact as-
sessment procedures can be based, The discussion in the following
sections is intended to provide some insights into the various points
of view concerning this subject.

Impact Assessment and the Planning Process

An important question to be answered before one can ever; be-
gin to adopt an impact assessment model is "What is the role of the
impact assessment in relation to the overall planning process? ' The
associated problem was best articulated by Jordan (82):

"The undue interest given to Section 102(2)(c) of the
Act has diverted attention that should be directed to
the rest of this sweeping piece of legislation. The
major shortcoming in implementing the Act has been

a failure to put aside the day-to=-day problems associ-
ated with preparing impact statements and instead de-
fine and examine the role of environmental quality in
the traditional public decision-making process. This
is necessary (to provide) a basis for analyzing how
environmental impact assessment should be accom=-
plished in resource plannir.g and management. Curi-
ously, little attention has been given to the issue."”

Unfortunately, the language of NEPA is rather vague in defining
whether the impact assessment is intended as a documentation of the
effects of a proposed action or whether it is to be a principal criterion
for determining what action should take place. The result has been the
evolution of two basic, opposing points of view. One attitude, expres-
sed by Leopold (90), is that the impact assessment and EIS are discrete
functions separate from all others in the planning process., This view,
apparently adopted, at least initially, by many federal agencie$, con-
tends that the EIS (and thus, the impact assessment) is simply another
document to be "filled out” and submitted so that the project can pro-
ceed. The EIS and assessment process is, therefore, perceived as



functioning only as a disclosure or informational document serving to
reveal the environmental losses resulting from a previously chosen
course of action.*

The opposite point of view, articulated by Ortolano (114), argues

“that impact assessment should be an integral part of each step of the

planning process, not merely a single "tack-on" effort, as advocated
by Leopold, to be conducted after a course of action has been chosen

_ on the basis of other criteria.

The critics maintain that if the former attitude, the "tack-on"
concept, is taken, true optimization of the resource allocation pro-
cess cannot be accomplished. These individuals feel that the agen-
cies will continue to claim that they have executed their duties in ac~
cordance with the law, and the numerous project delays caused by
court suits filed by opposition groups will probably continue unabated.

These viewpoints are relevant to Louisiana's coastal management
for two reasons: (1) In reviewing federally sponsored projects that af-
fect coastal resources, an awareness of this attitude will allow the re-
viewer to detect deficiencies in the proposed project that have result-
ed from a lack of coordination of environmental considerations with
those traditionally embodied in the planning process.** (2) Regard-
less of the attitudes taken by the federal agencies, the State must de-
cide which viewpoint best suits its needs for managing the coastal re~
sources., Such a decision is necessary because it will have a signifi-
cant influence on the manner in which the impact assessment procedure
will be formulated and applied.

*In defense of this viewpoint, it should be noted that many agencies
were ill-prepared to carry out the mandates of NEPA after its passage,
and at its outset, were faced with a huge backlog of projects well into
the planning stages for which EIS's had to be prepared.

**Perhaps in recognition of the problems caused by the "tack-on" at-
titude, CEQ's 1973 guidelines (38FR147, August 1, 1973) indicate that im-
pact assessments or statements should be prepared early in the project
planning phases, as soon as enough information is available to make the
analysis meaningful. They also advise that rather than restricting these
matters to a separate analysis, consideration of environmental, social,
and economic factors should be integrated into the planning process itself,



Should the "tack-on" approach be adopted, the development of an
impact assessment methodology will be somewhat simplified because
different methodologies will not have to be adapted toc accommaodate the
various planning levels, but only for project types. However, this ap-
pears to be the only advantage offered by the "tack-on" approach. The

difficulties related to subject matter, cost of analysis, systems descrip-

tion, valuation, evaluation, data acquisition and public participation
still remain to be resolved, and it can be argued that adoption of the

"tack-on" approach can only further complicate attempts to resolve these

" matters. These will be discussad in more detail later in this section.

Integration of the impact assessment into the general planning
scheme is viewed as a subject 0l paramount importance by.the authors
commenting on the matter. They argue that the primary reason for con-
ducting impact assessment is t¢ ensure that decision-makers have ac-
cess to all the information necessary to make a choice based on all re-
levant factors, economic, social, and "environmental.," To explain
their position, it is necessary to digress for a moment and briefly ex~
amine one aspect of the planning process itself,

It is generally accepted that there are several distinct levels at
which planning occurs. With project planning being the lowest level,
the progressively higher levels are:

1, Functional planning. These are sets of projects that are usu-
ally spatially defined. That is, planning may take place for
several different types of projects which are related {o a spe-
cific area=wide plan. For example, the Lake Pontchartrain
Hurricane Protection Plan includes levees, barriers, dredging,
land development, etc.

2. Program planning. This level refers to the use of a specific
set of technologies and relates them to specific types of lo-
cations. For example, dredging in the marsh, or flood plain
protection or zoning.

3. Policy-only plans. These may consider, for eé:ample, the
issues of full employment, clear~cutting to provide ¢heaper
homes, or income distribution effects of all projects, (147)

Fach of these levels examines needs, plans, and projects with a
different perspective. Each approaches an issue by asking different
kinds of questions, and therefore, a given problem is often more effec-
tively addressed at one level than another. Such a phenomenc¢n occurs

{



because the perspective with which problems are viewed becomes in-
creasingly narrow as planning moves down through the hierarchy of plan-
ning levels. Simultaneously, as planning activities become more speci-
fic, the range of alternatives which are appropriately examined at each
level is progressively more restrictive,

If one of the goals of impact assessment is to optimize the use of
our resources, than it can be said that with the exclusion of "environ-
mental" considerations, and criteria from any of these levels in the hier-
archy, the planning process becomes less than optimal,

A review of LEIS's prepared to date reveals that one of the most sig-
nificant deficiencies common to almost all of these documents is their
failure to address a full range of alternatives. When questioned about
this point, the preparing agencies refuse to provide the requested ana-
lysis, arguing to the effect that "such subjects are beyond the purview
of this agency's responsibility." In doing so, they force the questions
of "whose responsibility is this evaluation of radically different alter-
natives?" and "If these alternatives have been considered, what were
the results of that analysis, and why were they rejected?"

The obvicus answer to the latter question is that radically different
solutions to problems are very often not considered in any depth at all,
and the ultimate cause cannot be attributed to a failure in the impact state-
ment, but to a deficiency in the higher levels of the planning mechanism.
Opposition groups will accuse the hypothetical agency cited above of not
complying with the NEPA mandates requiring analysis of all feasible al-
ternatives, Technically, they are correct, and this position has been up-
held by the courts. However, in a practical sense, preparation of all-in-
clusive impact assessments at the project planning level is all but impos-
sible. If one examines the time, effort, and technical expertise required
to prepare an adequate project level impact assessment, it becomes ob-
vious that monetary and manpower constraints often preclude a compre=~
hensive analysis of many diverse alternative solutions. It is clearly
unreasonable, in most cases, to require each project level impact assess-
ment to evaluate regional processes and fundamentally differing alternative
approaches, especially those which would involve the examination of great-
ly varying technologies, general policies, income distribution effects, in-
stitutional or nonstructural alternatives, etc.

As a consequence, one must assume that the single project or project
level impact assessment does not adequately fulfill the needs of the deci-
sion-maker or the reviewer because it has no supporting framework within

which it can function. That is, the EIS or impact assessment can function
properly only within the context of a larger, more encompassing plan.
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If this is the case, if judgements about impacts do enter into the
higher problem definition and alternative formulation phases, it is then
only logical to assume that impact assessment must be integrated into
each phase of planning if one is to avoid being "locked into" a course

_of action which is less than optimal. Anderson (8) reinforces this hy~
pothesis by stating that,

"Many times, more important snvironmental quality con-~
tributions can be made by changes at the institutional
and pclicy levels...(and) the need for careful assess~
ment of the environmental impacts at these higher le-
vels often becomes more critical than individual pro-
ject review. If the analysis is adeguate (throughout

the plannirg process), no alternative use of the con~-
sumed resources could yvield higher social benefits."”

Also, CEQ's 1973 guidelines (38FR147, August 1, 1973) requires that,

"Initial impacts of proposed actions should be under-
taken concurrently with initial technical and economic
studies and where requirec., a draft environmental im=-
pact statement prepared and circulated for comment in
time to accompany the proposal..." and, "The interdis-
ciplinary approach should not be limited to the prepara-
tion of the environmental impact statement, but should
also be used in the early planning stages of the proposed
action., Early application of such an approach should
help assure a systematic evaluation of reasonable alter-
native courses of action and their potential social, eco-
nomic and environmental consequences. "

In suggesting such a role “or the impact analysis, most of the
authors reviewed are quick to point out that environmental factors are
in no way intended to predominate over the other, more traditional plan-
ning considerations. Rather, they are only suggesting that environment-
al factors be zlevated to a position equal with others such that all issues
receive balanced attention throughout the planning process.

With regards to the exact positioning of the impact assegsment
within the planning framework discussed above, there appears to be
some disagreement, A few authors believe that impact assessrent per-
formed at the higher levels can eliminate the need for further anpalysis
of this type at the project level. However, it is doubtful that such a
policy would satisfy the provisions of NEPA, and in addition, the maj-
ority of the authors point out that like planning, under this systematic,
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holistic approach to impact assessment, examination of causes and
effects becomes [rogressively more specific as the project moves
downward through the planning hierarchy. The point is that impact
assessment must identify impacts at each of these levels in time for
the information to be used when decisions are made at that scale (8).
To that end, CEQ (38FR147, August 1, 1973) has stated that,

"In many cases, broad program statements will be
required in order to assess the environmental effects
of a number of individual actions on a given geogra-
phic area, or environmental impacts that are generic

or common to a series of agency actions, or the over-
all impact of a large-scale program or chain of contem-
plated projects. Subsequent statements on major indi-
vidual actions will be necessary where such actions
have significant environmental impacts not adequate-
ly evaluated in the program statement."

Without consideration of environmental costs at each hierarchical le-
vel, the analysis may have a systematic bias leading to decisions that
may unnecessarily downgrade the human environment,

Scope

Along with the relationship of the impact assessment to the over-
all planning process, there are two more points that are the subject of
much debate. The first is the scope of the impact assessment, and the
second is the manner in which the things that are impacted are valued
and evaluated. The latter subject, valuation and evaluation will be
treated in the section immediately following this discussion of scope.

The term "scope" as it is used here, refers to both the variety of
subject matter that should be included in an impact assessment, and
the depth or intensity with which each of these topics should be discuss-
ed.

A critical review of EIS's produced to date has led a number of aut-
hors to conclude that the information presented in them is both poorly
organized and lacking in sufficient subject matter and detail to permit
an effective assessment of impacts by decision~-makers (8, 48, 113, 110).
Poor organization is more a procedural matter than conceptual, and there-
fore, it is more appropriately discussed in Chapter 1I.



On the topic of subject matter, the major source of difficulty can
be traced to the failure of NEPA and CEQ to provide clear definitions for
key terms. For instance, one cannot begin to address the question ci
subject matter until an acceptable definition of "environment" is agreed
upori. The terms "environment" and "environmental"” are used about twen-

"ty times in Title I of the Act, vet no attempt is made to clarify their meaning.

' Ortolano (114) adequately descri™es the two interpretations that may
be taken in establishing working definitions. The first is a ve;ry broad
definition which proposes that environment be defined as including "the
aggregate of all external conditions and influences. .that affec® the life
of @ human" (Federal Highway Administration, 1971), Such an all-encom-
passing definition includes social and economic aspects as well as those
biological, chemical, and physical parameters that are more commonly
associated with the term environment. Ortolano rejects this interpreta-
tion, describing it as "plausible, but not especially useful," but his
reasons for doing so appear to be more for expediency than pragmatism.
He first states that, "this all-inclusive interpretation of the term envi-
ronment is absolutely essential in the context of evaluating the advan-
tages and disadvantages of a proposed action or project,"” and, "...it
is noteworthy that any definition that divide impacts into cate¢ories like
economic, social, and environmental are bound to be arbitrary, More—
over, even assuming a set of arbitrary definitions of various types of im~-
pact categories, the interactions between categories are strong. Indeed,
these interactions can be so strong as to make the analysis of environ-
mental impacts meaningless in the absence of a consideration 0f social
and economic impacts,” This viewpoint is supported repeatedly by most
of the authors reviewed, either explicitly, or implicitly througt. the or-
ganization of their impact assessment methodologies.

On the other hand, Ortolano seems to contradict himself Hy stating
that, "the 102 statement* (and by implication the impact assessment) is
usefully viewed as a document that fccuses on the natural environment, "

*This refers to Section 102(2)(c) of the National Environmental Policy
Act of 1969 which calls for the preparation of environmental impact state-
ments, thus the term "102 statement".
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That is, the physical, chemical, and biological aspects of our surround~
ings. That portion of the man-made environment which includes features
considered to be of contemporary, historic, or archeological significance
are also included in this more restricted definition "because it is essen-

tially dictated by NEPA." In adopting this definition of environment, Or-

tolano assumes:

"..that the 102 statement is not intended as a complete
project evaluation document. That is, we assume that
the 102 statement is not intended as a document that pro-
vides a balanced discussion of economic, social, and
environmental impacts, Indeed, to paraphrase CEQ, a
reasoned discussion of issues related to such subjects
as economic impact could take as much space in a 102
statement as the environmental analysis itself, destroy=-
ing the focus of the 102 statement and undercutting the
purposes of NEPA (CEQ, 1972). Social and economic
effects need to be briefly discussed in a 102 statement
to clarify the line of reasoning used in recommending
the proposed action, but the 102 statement is, in our
view at least, intended to emphasize only a subset of
project impacts, "

Crtolano goes on to assert that public disclosure and discussion of
social and economic impacts are absolutely necessary, but questions wheth-
er the 102 statement is the place to accomplish these tasks, Rather, he
believes that the best instruments for providing a balanced discussion of
economic, social, and environmental impacts are contained in Section 122
of the River and Harbor and Flood Control Act of 1970 (P.L. 91-611) and the
"Principles and Standards for Water and Land Resource Planning” of the U.S.
Water Resources Council (38FR 174, Sept. 10, 1973).

A determination of the impact of these two documents on the integra-
tion and consideration of socioeconomic and environmental factors into the
planning process is not yet possible. Relatively few projects have been
developed under these guidelines, and therefore, their effectiveness as a
planning tool has not yet been proven. However, certain observations are
worth noting. The {first is the limited scope of one of the objectives of
the Water Resources Council Principles and Standards. This objective
specifically provides only for the enhancement of ", ..national economic
development by increasing the value of the Nation's output of goods and



services and improving national economic efficiency." In the develop-

ment of comprehensive plans urder these guidelines, considerations of

regional and local economic enhancement are, by inference, secondary,

and if they result, it is a by-product of nationally directed efforts. In
~view of this, it is unclear how State and local plans and policies can

affect this comprehensive planning in a substantive manner. The Prin-

ciples and Standards is limited to two planning objectives at this time,
. however, there is a possibility that these may soon be expanded to en-
compass wider considerations in the near future.

The second is that comprehensive plans developed under these
guidelines affect only a limited number of agencies, and not gll of
these agencies' actions having significant impacts on the coastal zone
are subject to this kind of evaluation. Notable exceptions from the
list of affected agencies and activities are grant projects of EUD and
EPA, OCS activities, all regulatory agency permitting activities, and
coastal zone management activities. Other projects and activities not
affected are those which are totally state or privately funded.

, Another consideration is that these guidelines have been criticized

as being heavily biased toward development-inducing factors through
"asymetrical double counting oi benefits and costs among the various
accounts. " (7)

Finally, it is not yet possibkble to determine what effect these com-
prehensive plans will have on the actual selection of projects for imple-
mentation, and it is also impossible to determine whether the spirit of
these guidelines will be implemented in both plan formulation and project
selection.

In spite of these points, it can be said that, in theory, these guide-
lines do foster a certain amount of integration of environmentsl and socio-
economic issues at the higher planning levels. They also encourage the
examination of substantially different alternatives.

In relation to Louisiana's coastal planning in general, and its im=-
pact assessment objectives in particular, the studies called for in these
Water Resources Council guidelines may be of use in two ways: (1) They
may provide a vehicle by which coastal planning and management objec-
. tives can be interjected into and can influence federal planning and al-
ternative formulation processes. (2) It is conceivable that these studies

-12-
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could also be a means of obtaining both raw data and federal assist=
ance in conducting some of the many coastal planning studies that will
be needed in formulating the State's own resource management plans.

In view of these possibilities, it would appear advisable for the coastal
management study group to pursue the matter in more detail.

While much of the discussion above is pertinent to EIS review, it

.must be recognized that both technically and philosophically the accept-

ance of one viewpoint or the other will have a significant influence on
both the manner in which impact assessment will be performed in Louis-
iana and on the information that will be derived from the process. Ob-
viously, acceptance of the restricted definition of environment will re-
duce the manpower and monetary resources required to perform "the im-
pact assessment” itself. However, if the State wishes to include the
impact assessment as an integral part of the pianning process, two se-
parate, but redundant functions will have to be performed. It would
appear that the only way the State could feasibly adopt this narrow de-
finition of environment would be through a prior decision that environ-
mental considerations should not be integrated into planning process.

Whatever the outcome, once a definition of "environment" has
been accepted, one is then in a position to define other terms such as
"environmental impact or effect", "significant action", and "signifi-
cant impact".

Another point that should be addressed under the heading of scope
is that of selection of alternatives for analysis. It is generally agreed
that disregard for this function constitutes one of the most common and
purpose=defeating inadequacies of impact assessments. Technically,
an impact assessment which does not examine a full range of need-sat-
isfying alternatives will often deny the decision maker the opportunity
to choose that course of action which will yield the greatest benefits
for the least overall cost. Legally, the courts have ruled that a broad
range of alternatives, including "no action", must be examined even
beyond an agency's jurisdiction or area of expertise. (8,63) Also,
CEQ's guidelines (38FR 147, August 1, 1973) have clarified the issue
by now requiring evaluation of:

"Alternatives to the proposed action, including, where
relevant, those not within the existing authority of the
responsible agency. A rigorous exploration and objec-
tive evaluation of the environmental impacts of all
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reasonable alternative actions, particularly those that
might enhance environmental quality or avoid some or
all of the adverse environmental effects, is essential,
Sufficient analysis of such alternatives and their en-
vironmental benefits, costs and risks should accom-
pany the proposed action through the agency review
process in order not to foreclose prematurely options
which might enhance environmental quality or have
less detrimental effects. Examples of such alterna-
tives include: the alternative of taking no action or
of postponing action pending further study; alternatives
requiring actions of a significantly different nature
which would provide similar benefits with different en=
vironmental impacts (e.g., nonstructural alternatives
to flood control programs, or mass transit alternatives
to highway construction); alternatives related to dif-
ferent designs or details of the proposed action which
would present different environmental impacts; alter~
native measures to provide for compensation of fish
and wildlife losses, including the acquisition of land,
waters, and interests therein, In each case, the a-
nalysis should be sufficiently detailed to reveal the
agency's comparative evaluation of environmental
benefits, costs and risks cf the proposed action and
each reasonable alternative, "

If impact assessment is accepted as an optimizing process, then selec-
tion and analysis of substantially differiig altematives, not just rela-
tively minor alternative design' changes, can be seen as the primary
means by which this optimization can be accomplished.

Unfortunately, EIS's are more commonly used as instruments of
project justification rather than cffering a candid assessment of alter-
natives. In his review of almost 240 Corps of Engineers EIS's, Orto-~
lano (113) noted that: :

", ..instead of a discussion of alternatives which might
avoid some of the adverse environmental effects resulting
from the proposed project, we found terse paragraphs to
the effect that other alternatives (usually of the structural
variety) were considered in the planning stage, but were
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found infeasible from either an economic or technological
point of view. In the majority of the statements, the en=-
vironmental implications of the alternatives were not even
discussed”.

Non=-structural alternatives that were sometimes suggested for ana-
lysis by reviewing agencies were invariably dismissed as "infeasible".

The point is that alternatives must not be strawmen to a prese-
lected alternative. The task of formulating alternatives is aimed at
developing sets of related actions, or "alternative intervention systems"
that could be implemented., All of these actions would have certain com-
mon expected effects, namely the purposes of the action, but each would
differ significantly from the others in its effects on other social values.
That is, alternatives should be formulated in such a manner as to pro-
vide meaningful choices among alternative scenarios of a region's fu-
ture, rather than simply to reflect differences in structural means or
economic costs. (6)

It is axiomatic that alternatives must be evaluated on the basis of
differences such that decision-makers are presented with a set of "trade-
offs" required for the implementation of each alternative. In most cases,
the meaningful differences, and thus a true evaluation of trade-~offs, can
be obtained only through the examination of alternatives embodying fun-
damentally differing approaches to the problem at hand.

In practice, development of the basis for this selection, analysis,
and evaluation of trade-offs of alternatives is extremely difficult to ac-
complish at the project level, and the derivation of any substantial be=-
nefit from an effort performed exclusively at this level appears to be
very nearly impossible. An analysis of this sort at the project level
requires a substantial outlay of resources in terms of manpower and
dollars. The effect is to essentially preclude the desired "meaning-~
ful” analysis of alternatives, both because of the disproportionate ef-
fort required and because at the project level the scope or range of
alternatives that can feasibly be considered has already been substan-
tially narrowed. ’

If this objective of broad alternatives analysis is to fit within the
context of operational reality, development and analysis of such sets
of actions must be integrated into each hierarchical level of planning.
The types of alternatives that can realistically be examined are expand-
ed. The drain on manpower and money is reduced because the resources

often already available at each planning level are more fully utilized.
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And finally, since each level builds on the data and conclusions of
the preceding level, repetitive coperations are eliminated because
each new function is directed toward successively more specific
issues. If each level of analysis is adeguate and is based on the
best available facts, the preparation of impact assessments at each
planning level and environmental statements or reports at the pro-
ject level becomes a much more simplified matter.

By the definition established earlier, this discussion of scope
included the depth and intensity of analysis required for a useful im=-
pact assessment. A related subject is the use of logical analysis.

It would seem that the subject of depth and intensity of ana-
lysis would need little explanation, however, many reviewers have
found a surprising lack of both pertinent detail and logical analysis
in a majority of the EIS's examined, The lack of pertinent detail
is really more of a procedural matter, but the deficiency is so glar-
ing as to warrant at least a brief discussion here.

The earlier attempts at writing EIS's were heavily criticized for
their failure to include sufficient pertinent detail to allow a reiason-
ably independent opinion to be bormed about the project in question.
The general agency response to these criticisms has been to pad EIS's
with more data and appendices which are at best of indirect re.evance
to the project, and which serve only to confound the reviewability of
the document.

This problem is often compounded by the use of generalilies, an

unnecessary exhortation of views rather than reliance on scientifically

derived hard fact, and the inappropriate use of scientific jargon.

Most critics of the impact assessment process feel there is a
pressing need to reduce the level of generalities contained in these
documents. Ortolano's (113) anzlysis of the problem conveys the de-
sired ideas:

"One of the strongest impressions we had following the
review of the statements was that a large number of re~
ported impacts were so general as to be not terribly use=
ful, The following are typical of these general descrip-
tions: elimination of vegetation, loss of wildlife habita",
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alteration of aesthetics, and the modification of flora
and fauna. The utility of such phrases for purposses

of decision-making is terribly limited for a number of
reasons. For one thing, such general descriptions do
not indicate the scope or importance of the change in
either absolute or relative terms. Another limitation

of these general descriptions, and indeed, of a great
majority of the descriptions employed in the statements,
is that they are not given in terms that are likely to be
understood by the general reader.”

Ortolano cited some examples to illustrate the limited usefulness of
general descriptions:

"The first example concerns the manner in which aesthetic
issues were treated in projects involving levees, These
issues were described in terms using phrases such as 're-
duced visual aesthetics' or 'detraction from scenic qua-
lities'. While the description of alterations in aesthetic
gualities is admittedly not a simple matter, the descriptions
generally reported hardly enabled the reader to understand
the issues even at a superficial level, The second illustra-
tion of the limits of these general phrases is the frequently
used argument that dredging will lead to increases in tur-
bidity that are temporary and minor., Several questions re-
main unanswered. Should one worry about this increased
turbidity? What are the implications of such changes?

The changes in turbidity were asserted to be temporary

and minor, but does it follow that the implications of

such changes will also be temporary and minor? It cer-
tainly is not true in general that a minor change is a given
parameter will have implications that are also minor."

A related deficiency commonly found in the impact assessment is
a failure to replace exhortation of views with a logical analysis of fact.
While the state of scientific knowledge is not always advanced enough
to permit such substitution, every effort should be made to provide ar-
guments that are verifiable either from data supplied or substantiated
in literature. Where speculative arguments must be used, they should
be identified as such.

-17=-



Scientific jargon is objectionable for two reasons. The first
is that the impact assessment should be geared toward achieving
the greatest possible understanding by those outside of that parti-
cular specialized field of knowledge from which the term is extrac-
ted. The second is that this scientific jargon is sometimes mis~
‘used by those writing the assessment, thereby confusing even those
intimately familiar with the subject being discussed. Ortolano (113)
describes this as the use of "eco~terminology". Some examples of
" such inappropriate usage include: "conversion of the system from
lotic to lentic", "replacement of hydric with mesophytic forest tvpes”,
and "alteration of the flora and fauna environment".

The end result of the use of these ambiguities and irrelevant
material, and failure to adhere to verifiable fact is that the signifi=-
cant impacts and implications of projects are often buried under mounds
of data and verbiage. They are often so unclearly defined as to require
expert knowledge to detect, extract, and evaluate them. Obviously,
such practices defeat the purposes of the impact assessment docu-
ment which is intended, in part, “o allow independent evaluation by
reasonably knowledgeable and intelligent persons.

A common fault of impact assessments and impact assessment
methodologies can be found in their failure to view and analyze im-
pacts in terms of their effects on systems (113).

One of the objectives of impact assessment is to provide deci-
sion-makers with an estimation of the effects of an action on thes hu-
man and natural environments, It is generally agreed that this ¢bjec-
tive cannot be accomplished through a simple identification and quan=-
tification of the resources impactad., The purpose of identifying and
quantifying impacts is not for the sake of documentation alone, but
rather to allow the reviewer to understand the manner in which these
impacts may or may not have impaired the functioning of resources
we find valuable or desirable to preserve for some other reason, It
is often the case that large impacts in terms of quantity do not neces-
sarily constitute a serious impairment of valued functions. It can al-
so be demonstrated that there are instances in which the exact opposite
is true. In either case, determinaticn of whether the impact is signi=-
ficant or not can be made only through an analysis of the workirgs of
the involved systems. That is, impact assessment must be concerned
not only with the impacted resources per se, but also with the impair~
ment or enhancement or resource functions. To name an impact without
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describing how it affects the functioning of a natural or human system,
and thus its utility to man, is of very little use to a reviewer who is
not intimately knowledgeable of the system affected. (7)

In adopting or synthesizing an impact assessment methodology,

‘it is fundamental that the forecasting of impacts (prediction of change)

is a function that cannot be accomplished without establishing cause--
effect relationships and fracing these phenomena through the web of

"natural and human systems. It should be noted also that cumulative

impact assessment, of which the single project assessment is a part,
is concerned almost entirely with the functioning of human and natu-
ral systems.

In addition to its utility in understanding impacts, the use of sys-
tems analysis can be of great assistance in formulating alternatives,
In this task systems description can be of great assistance in formulat-
ing alternatives. In this task systems description can be used to de-
tect the multiple leverage or intervention points in a system, thereby
allowing the planner to avoid many adverse impacts and enhance bene-
ficial effects., Project developers must be made aware of the fact that
there are interrelationships among important factors in any planning
situation that may either neutralize or magnify the impacts on any sin-
gle factor. For instance, a knowledge of marshland systems has shown
that many of these areas are deficient in nitrogen. In light of this fact,
decision-makers may find it desirable to supplement the natural nitro-
gen supply by allowing certain industries to discharge their pretreated
wastewaters into marsh areas. Such a scheme could result in lower
treatment costs for the industry and enhanced production in the estuary.

Finally, it should be noted that there is a significant difference
between systems description and analysis as it is used here, and sys-
tems modeling. This difference is mainly one of magnitude and detail.
Systems modeling is a very complex, time and money consuming pro-
position aimed at documenting the workings and effect of influences
on a specific system. Such models are of great assistance in prepar-
ing single project impact assessments when they are available, how-
ever, substantial improvement can be obtained without such sophisti-
cated aids. The systems analysis called for in this context is more
simple and less formal, drawing mainly on the experience and know-
ledge of various professionals.

Therefore, regardless of whether one adopts a restricted or expan-
sive definition of environment, the word "functions" must somehow be
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included in the definition, because the environment in all its aspects
is a dyrnamic thing of which its processes or functions are as much
a part as its physical attributes.

Valuation and Evaluation

One of the major purposes of NEPA was to ensure, "...that pre-
_ sently unquantified environmental amenities and attitudes may be giv-
en appropriate consideration in cecision-making along with eccnomic
and technical considerations." (National Environmental Policy Act of
1969).

The most immediate problem resulting from this mandate was that
the formal methodology needed to analyze, evaluate, and integrate these
"unquantified environmental amenities and values" into the planning
process was essentially non-existent. Recognizing this fact, the Act
further directed the federal agencies to, "...identify and develop pro-
cedures..." to accomplish this cbjective. This in turn sparked a great
deal of research and debate to determine the best means of resolving

the problem. The following discussion is intended to provide a gener-
al survey of opinions and the problems that have been encountered by
others in attempting to deal with this subject.

Even though the preceding sections have addressed some very im-
portant conceptual matters, no definition of "impact assessment" has
yet been introduced. No clear definition is apparent in the leglslation,
but such a definition is essential to the discussion of values and eval=
uation as they relate to the assessment process. Therefore, the term,
as it is used in this report, is defined as: "The process through which
all significant changes that may be brought about through the implementa-
tion of a proposed action are analyzed and gvaluated".

The terms "analyzed" and "evaluated" are emphasized because the
character, complexity, and scope of the impact assessment methodology
is influenced to a great extent depending on how definitions of each of
the terms are interpreted.

It can be stated with reasonable certainty of acceptance that im=-
pact analysis is the process whereby the actions required to implement
a project are linked to environmental parameters and functions, Having
established the nature and magnitude of these linkages, the nature and
magnitude of the resulting changes are then estimated. Impact analysis



also embodies the function of describing the implications of the fore-
casted changes. This description of the implication of change is bas-
ed on professional judgment and predetermined standards and criteria.
In short, impact analysis may be equated with impact prediction, and
the term "changes'" is synonymous with "impacts". Parenthetically,
equating the two terms serves to emphasize the fact that impacts may
be either beneficial or detrimental,

In practice, impact analysis involves the description of the con-
dition of the environment as it exists in the present, and the prediction
of how that environment will exist both in the presence of the proposed
project and in the absence of that project. It is generally accepted
that the results of this type of analysis, the differences obtained bet-
ween the two predicted futures, are the impacts of the project. Orto-
lano (115) appears to be the lone dissenter, arguing that:

"The definition (above) takes an impact as the difference
between forecasted future conditions. However, the
state-of-the-art in forecasting changes in environmental
conditions is primitive; and presenting the differences
between uncertain forecasts can lead to a great deal of
difficulty in interpretation. For this reason an alternative
definition is proposed.

The alternative definition considers an environmental impact
as a change in an environmental characteristic measured
from a benchmark condition representing the existing state
of the environmental characteristic. In adopting this defi-
nition, it is assumed that the impacts of the 'no project
alternative' will be forecasted; thus differences between
the 'with and without' project condition can always be de-
termined. "

While the definition proposed by Ortolano has the virtue of being
expedient, it also has shortcomings so serious as to argue against its
adoption, Academically and pragmatically, such a definition is unac-
ceptable because it does not permit the evaluation of significant pro-
cesses that wauld continue in the absence of the proposed project.

If such a definition were employcd, one can imagine the difficulty
that could be encountered in attempting to explain the need for main~
tenance dredging at the mouth of the Mississippi River.



For the purposes of this report, Ortolano's argument is re-
jected in favor of the more exparnsive definition that describes an
impact as the difference between the two estimated future condi-
tions.

Up to this point in the assessment process, impact analysis or
prediction, no value judgments should have been introduced. 7he
~ process, thus far, is intended only to describe impacts in qualitative
and quantitative terms, and to provide an. interpretation of the impli-
cations of the detected changes. The only value judgments that may
influence this analysis are found in the unavoidable bias inherent in
the selection of the parameters to be analyzed. :

Beyond this point, the asszssment enters the impact evaluation
phase, and it is this phase that is the subject of the greatest contro-
versy. In the years since the passage of NEPA, a great deal of im-
provement has occurred in the impact analysis function. Even so,
the impact analysis issue is still being debated, and means of im~-
provement are continually being sought. In contrast, the controversy
over impact evaluation is still gaining momentum.

Several important issues are involved which markedly influence
the nature of the remaining assessment functions.

The first issue centers around the question of who should per-
form the evaluation of these impacts. That is, in the analysis phase
the nature, magnitude, and implications of impacts have been .denti~
fied, It is now necessary in the evaluation phase to attach some
social value to each of the parameters impacted, and to determine the
overall desirability of the proposed project and alternatives.

A review of the literature reveals that many impact analyses fail
to distinguish between impact prediction and the evaluation of their
desirability, One should not confuse the determination that an action
will have a favorable or adverse efiect on a resource function with
those value judgments which state whether the effects are desirable
or not. The first is a professional opinion based on scientifically de-
rived fact or opinion. The second is a judgment of the relative impor—
tance of the affected social values (7). Therefore, in this report, im-
.pact evaluation is defined as: The process whereby one relates the de-
tected qualitative and quantitative changes in environmental parameters
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and functions to a value that the affected parties place on each of
them. Further, impact evaluation is the process through which de-
cision-makers superimpose social values on the trade-offs, the as-
sets and liabilities, required for the implementation of each alterna-
tive, and either rank or select those alternatives which will yield the
greatest positive allocation of resources.

In relation to the development of an impact assessment method=-
ology for use in Louisiana, the key word which needs to be defined is
"decision-maker ". Ortolano (115) and others argue that planners and
other experts in no way constitute decision-makers. In his view,

"A distinction is made between analysis and evaluation
because it allows us to separate those issues that are
the principal concern of planners, and those issues that
are the principal concern of decision-makers, "

and, as a result,

"Decision-makers order the alternative action by taking
account of the preferences of those individuals or groups
directly affected by the alternative actions, and various
objectives and criteria of national and regional signifi-
cance. The planner's role in the assessment process is
limited to the provision of results from various impact
analyses in order that decisions regarding which alter-
native action is preferred can be made in an informed way.
Thus, planners do not evaluate impacts; rather, according
to our use of the term, they provide the results from im-
pact analyses to assist 'decision-makers' and various af=-
fected publics, "

In contrast, other authors, either explicitly or implicitly through
the organization of their impact assessment methodologies, argue that
this is not the case, that planners and other experts are qualified deci-
sion-makers in a limited sense. They feel that planners and experts
as decision-makers are appropriate i the limited role of assisting the
final decision-makers in determining what the social values and issues
involved really are. Also, many projects are so complex, and the val-
ues and issues involved are so conflicting that it is a valid function of
these experts to assist the final decision-makers by testing the sensi-
tivity of each alternative to these social values and issues. The result
of this sensitivity testing is a ranking of alternatives.
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Much of the objection to this type cf alternative evaluation by
experts is founded in the belief that assessment performed in this
manner tends to "hide" the value judgments on which the evaluation
is based, and, presumably, thereby causing the selection of an ai-
ternative on the basis of false values. As will be discussed shortly,
these sensitivity tests often result in a single numerical value, ratio,
or index. Of these and, by inference, sensitivity testing by experts

_in general, Lord and Warner (46) stated,

"Nonetheless, we are forced to conclude that the indices
of environmental gquality which we have examined carry
more danger than promise if adopted in their present forms.
It is too eaczy for a busy decision-maker to accept uncrili-
cally a numerical value whether embodies in a benefit-
cost ratio or an environmental guality index. It is also foo
easy for such an index to become a substitute for full infor-
mation and the resolution of conflicts by creative plan for-
mulation and political bargaining. "

Without question, these fears should receive consideration. In
practice, application of these sensitivity testing systems has been ne-
gligent in establishing and communicating the basis for the value judg-
ments upon which this testing has been based. But it should be noted
that such deficiencies are a procedural matter rather than one >f concept.
As a matter of procedure, these deficiencies are easily corrected by re-
quiring explicit identification and cocumentation of the basis for the va-
lue judgments employed by developing more sophisticated techniques
for display of trade-offs, and by requiring alternatives to be evaluated
with a range of value judgments where their basis is unclear. It is
just as easy for a busy cdecisior.-maker to fail to give adequate consi=-
deration to the relationship of impacts to social values as it ig for that
person to uncritically accept a studied evaluation by experts.

In the light of the preceding discussion, if one accepts the argument
that planners and experts can play no legitimate role in the detection and
interpretation of social values, then this treatment of values and evalua-
tion should end here. The development of impact assessment methodology
will then be restricted to the refinement of predictive tools and impact
interpretation and communication techniques.

I1f, on the other hand, one accepts impact evaluation and alternative
ranking as being valid functions for experts to undertake, obviously, the
development of impact assessment methodologies will be cons:.derably
more complicated.
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It is often difficult enough to develop techniques to qualitatively
and quantitatively describe and interpret impacts; however, it is far
more difficult to attach social values to these parameters and functions
and weigh them in relation to other noncommensurate factors. For in-
stance, it is possible to gauge the relative magnitude of an impact on
a scenic resource by employing surrogate measures such as viewer-miles.
However, the matter becomes far more complicated and controversial when

. one attempts to evaluate the loss or gain of this measure in relation to

such factors as construction costs, tons of silt eroded annually, driver
safety, etc. Difficult though it may be, at some point in the project
planning process, a person or group of persons must evaluate each of
these dissimilar factors, display them in some fashion so that trade~
offs between alternatives may be compared, and, in the end, rank or
select one of the alternatives for implementation.

All of the more "sophisticated" impact evaluation and alternative
evaluation techniques that have been devised are really a form of bene-
fit-cost analysis, but, of course, not benefit~cost in the traditional
sense. These have been developed with the objective of setting up "ac-
counts" for as many socially valued factors as possible, such that the
trade-offs between alternatives can be clarified and emphasized for the
consideration of decision~-makers.

There are four basic approaches that have evolved to achieve this
objective: (1) the traditional strict benefit-cost analysis, (2) various
weighting schemes, (3) plan compliance~type methods, and (4) the fac-
tor profile method.

Prior to the passage of NEPA, the system used to determine the best
allocation of resources was dominated by what is referred to here as the
strict or traditional benefit-cost analysis. A thorough appraisal of the
traditional benefit~cost analysis would take several large volumes to
treat properly, and thus, it is far beyond the scope of this report. The
most that can be accomplished here is to point out some of the uses,
abuses, and pitfalls of benefit-cost analysis that have been discussed
in the literature. A historical perspective is helpful in understanding the
reasons for this criticism in the literature,

During the first half of this century, federal projects were selected
and approved mainly on the basis of political desirability, generally with-
out much regard for a detailed analysis of overall social costs and bene-
tits. Over the years, the political desirability of this system declined,
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and it was replaced with a more tightly controlled system of evalua-
tion and approval administered by the Office of Management ar.d Bud-
get (OMB), formerly the Bureau of the Budget. This system essenti-
ally required the proponent agencies to evaluate proposed projects on
the basis of the estimated costs and benefits, and it gave OMB exten-
sive powers to approve or disapprove porjects for economic regsons.
In theory, OMB exercises tight control over the estimation of these

. costs and benefits through a set of explicit guidelines. It is generally
agreed that the institution and implémentation of this new system re-
presented a significant improvement, However, during the 1960's this
new system was subjected to much criticism because of its failure to
take into consideration "secondary and collateral pecuniary costs,
biota damages, wildland quality degradation, and social equity effects. "(8)

In response to these deficiencies in project analysis and evalua-
tion, the National Environmental Policy Act of 1969 was passed.,

Despite the passage of NEPA, and the intent of the provisions con-
tained therein, many federal agencies appear to continue to rely almost
exclusively on this criterion (benefit-cost analysis) as the basis of al-
ternative formulation and selection. Few, if any, of the critics contend
that traditional benefit-cost analyses are not useful. In fact, most will
agree that these analyses are essential to project evaluation and should
remain as one of the most important criteria in that evaluation, However,
they do propose that certain adjustments be made in the proceclure, and
that policies need to be developed to more equitably integrate factors
not considered or improperly considered in the benefit-cost analysis in-
to the general planning and projsct evaluation process.

One of the most important objections to this almost exclusive re-
liance on benefit-cost analysis is that it was developed as an econcmic
rationale, not a bio-socio economic rationale. The intent of the OMB
procedures and the procedures set up under the "Principles, Standards,
and Procedures for Water and Land Resources Planning" (38FR 174,

Sept. 10, 1973) have already been discussed, These provide tae basis
for the benefit-cost analysis, and it appears that, up to this time,
their interjection into the impact assessment and EIS process hes not
fulfilled the mandates of NEPA.

From the preceding discussion, it has been established that impacts
should be assessed according to a range of societal values, In examin-
ing the benefit-cost analysis, Edmunds (54) and Anderson (6) note that
components are assigned unit values and then their worth is estimated



at a fixed discount rate and an amortization period which is considered
to be the useful life of the project. They object to this procedure for

two reasons, The first is that the discount rate is considered unreason-
ably low, favering large capital investment. Though this may be ac-
ceptable in a process which seeks to evaluate dissimilar projects for the
" purpose of selecting one for funding, these critics contend that it unrea-
sonably biases an evaluation of alternatives in an impact assessment., If
sensitivity testing were applied, the results could be quite different. That
is, if a range of societal values were applied in the form of higher dis-
count rates'; a large number of projects would be shown to be economi-
cally unfeasible even without adjusting the component values. '

The second problem that they note is found in the amortization pe-
riod. All value components are generally evaluated for a fixed period,
usually ranging from 25 to 100 years. In doing so, they fail to reflect
the fact that most natural components have a useful lifetime far in ex-
cess of this amortization period. Again, application of the traditional
benefit-cost analysis is useful for OMB purposes, but its utility in its
present form for impact assessment is limited.

Still another important objection to exclusive reliance on benefit-
cost analysis is that it tends to conceal impacts, and thus, it is a poor
method for displaying trade~offs for the consideration of the decision-
maker., (43) One of the more frequent comments made by the public on
federal agency draft EIS's has been that the components and assump-
tions used in arriving at the benefit-cost ratio are seldom explained in
even the most cursory manner. What these people are really asking
for is a more informative display of the trade~offs involved in the alter-
native selection. Since the public is almost universally considered to
be a qualified decision-maker, these impact assessments should be res-
ponsive to that need. CEQ's thinking on the subject (38FR 147, August
1, 1973) is clear, "...agencies that prepare benefit-cost analyses of
proposed actions should attach such analyses, or summaries thereof,
to the environment al impact statement, and should clearly indicate the
extent to which environmental costs have not been reflected in such
analyses."

Any method which seeks to reduce all impacts or even most impacts
to monetary terms needs to be closely scrutinized, and the basis for those
value assumptions validated. The fact is that many socially important
parameters defy valuation in these terms (8). The result is that these
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parameters are either ignored in the overall analysis and evaluation,
or they are assigned completely arbitrary and baseless values and are

absorbed into an amorphous benefit-cost ratio without further discussion.

For instance, a recent (1973) final EIS assigned a total annual worth of
less than $10,00 per year to an acre cf estuarine marsh in Louisiiana., It
may be that OMB and Water Rescurces Council guidelines proscribe this
valuation for their own purposes; however, it is doubtful if this amount

. would be an accepted societal value by the average fisherman, sportg-
man, or citizen of Louisiana.

The point is that the underpinnings of benefit-cost analysis are
both complex and arcane., It was developed to serve a quite di‘ferent
need than impact assessment as it should be performed today, and if
it is to be used, new guidelines should be developed. Besides clari~
fying the values and assumptions employed, a sensitivity testing func-
tion should be added. And, finally, it should be restricted to the eval-
uation of those parameters which easily lend themselves to moretary
valuation, leaving the remaining parameters for separate evaluation,
Bishop's factor profile method (22) appears to offer a significant step
in this direction.

Most of the effort in developing resource valuation and alterna~
tive evaluation methods has been applied to the refinement of various
weighting techniques. These seek to display differences among al-
ternatives by reducing all impacts to dimensionless numbers. (zener-
ally, these numbers are then aggregated into a single dimensionless
value which, by comparison with the aggregated values of other alter—
natives prov.des a simple means for ranking.

There are a number of ways used to arrive at these dimensgioniess
numbers, but in general they are all composed of a hard data ccmponent
and a weighting factor which represents the assessor's subjective esti-
mation of the value or importance of the component which is impacted.

These weighting methods have been widely criticized for many
of the same reasons as the benefit-cost analysis. Andrews (8) sum-
marized his view of these methodologies by stating:

"...the attempt to develop a single numerical score for
each alternative covering a broad range of factors whose
measurement and relationships to 'environmental quality'
are so disputable, is worse than useless as an aid to
evaluation. Rather than revealing trade-offs and

-28~

Nl B T BN AN B BN D Bl BN B BE B B =Em



[}

decision issues, it hides them, and it hides them
beneath layers of value judgments in such a way
that objective and informed review is made impos-
sible."

Without a doubt, this is an extremely important point to resolve
if one is to adopt a weighting methodology for use in Louisiana. Some

. other important objections and questions that have been raised are as

follows:

1. Are the value judgments of experts representative of societal
values in general, and therefore valid as inputs into the assess-
ment process ?

2. Are the requisite assumptions of linearity and additivity so
limiting as to preclude use of the methodology ?

3. Is the possibility of double counting similarly limiting?

4, Is the method sufficiently flexible to allow the comparison of
radically different alternatives and the no action option?

In favor of these weighting schemes, it should be noted that they
do allow for integration of natural, social, and economic factors, and,
in at least one instance, they have been shown to be effective. This
instance referred to is the Georgia experience (75), where a group of
planners were given a mandate to select a highway routing after all
other attempts at resolving the problem failed, The weighting system
apparently worked well because the value jedgments were developed
by a team of experts whom all parties trusted to be as objective and
as fair as possible,

Also, in respcnse to criticism of their own proposed weighting-
type system, Dee, et al. (44) wrote:

"Finally, Eisel and Gaudette, along with Lord and Warner,
are opposed to aggregating impacts in an explicit fashion
into an index. What they fail to accept is the realization
that making a comparison of alternatives by a multidimen-
sional set of impacts is extremely difficult, Therefore,
most citizens, as well as political decision-makers must
use an implicit weighting system to compare alternatives.
We feel that this type of implicit weighting system has
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been at least a partial cause of many of the environmental
problems facing society today and therefore favor an ex=
plicit weighting or value system., "

The final basic variation of impact evaluation is the plan compli-
ance-type method. These seek to eliminate most of the issue of impact
evaluation at least at the project level through the adoption of compre-

- hensive plans which specifically define the nature, magnitude, and lo-
cation of actions which may or may not take place within the planning
area. Generally, impact analysis is performed in the same manner ¢s
it would be under any of the other approaches, but impact evaluation
is restricted to a determination of the degree to which a proposed ac-
tion fulfills or conforms to the plan.

While the adoption of such an approach appears to be highly de~-
sirable, there are two important factors which make its application dif-
ficult. The first and most obvious is that the plan itself must be formu-
lated and adopted. In doing so, the value decisions which are being
removed from the project level assessments must be resolved at this
higher plan formulation level. Also, in order to be effective, the plan
must enjoy wide support among the affected parties.

The other significant factor affecting the application of this sys-
tem is that extreme care must be taken in the wording of the master plan
if one is to avoid conflicts cver interpretation. A carelessly worded
plan can be far worse than none at all,

Conclusions

It is clear that no single impact assessment methodology will be
applicable to all projects and plans that the coastal management body
will be evaluating, and, thus multiple techniques will have to be deve-
loped to accommodate a full range of project types and planning levels.
It is also clear that none of these methodologies are magic formulas that
will immediately solve all of our project assessment problems, Many
of the methodologies that have been proposed can b effective, However,
their effectiveness is more dependent on the skill of the user and his de-
sire to objectively and fairly analyze and/or evaluate proposals than on
the methodology itself. Much of the criticism about "hiding" value judg-
ments and impacts can be remedial by a candid narrative whicnh discusses
all of the assumptions and factors involved., As a matter of course, all
of these "mathematically" oriented methodologies must be accompanied
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by such an explanatory narrative, because without one, they cannot
be considered to be true, complete assessment techniques. Many

of the faults that have been attributed to the various methodologies
can be corrected to some degree with relatively minor adjustments.,
All of these techniques are really no more than aids, means of or-
ganizing and displaying thoughts. Some are better applied in a given
situation than others, but the factor that counts most is the person

- or persons who apply the technique.

Selection and adaption of an impact assessment methodology
for use in Louisiana's coastal planning effort cannot proceed effi-
ciently until some of the basic questions raised in the foregoing are
provided with at least some operational answers. It is most essen-
tial that the planning team determine what role the impact assess~-
ment is to play in the overall management of coastal resources, what
is the proper scope and nature of the impacts to be addressed, by
whom are values to be assigned, and how are they to be incorporated
into the impact assessment and decision-making process.

Finally, this report concentrates on the task of developing a
single-project or project level impact assessment methodology. Prob-
ably the greatest impediment to the accomplishment of that task, the
one thing that will make every attempt less than satisfactory, is that
there exists no framework within which project level impact assess=-
ment can function., The range of difficulties and possibilities is so
great as to make proper analysis and evaluation of impacts at only
the project level all but impossible. In this regard, Andrew's (8) as-
sessment of the situation is appropriate:

"Despite the new term and the new mystique, impact
assessment is not @ new or separate process to be
assigned to a new office. It is a new conceptualiza=-
tion of the process of plan formulation and planning
analysis. A broader range of consequences is involv-
ed, as is a more sophisticated understanding of the
real world as a complex web of interlinked systems.
In particular, impact assessment requires a conscious
linkage repeated throughout the planning process, bet-
ween the identification of potentially significant im-
pacts and the selection of alternatives for further con-
sideration, "
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CHAPTERII
IMBPACT ASSESSMENT:

THE STATE OF THE ART



INTRODUCTION

The previous chapter has dealt with some of the basic factors that must

be considered before the process of selection and adaptation of a specific

impact assessment methodology can begin. Once the researcher and decision-

makers have determined the nature and extent of the functions they wish
the impact assessment to perform, it is then possible to begin the process
" of determining how those functions can best be accomplished.

The intent of this chapter is to identify the principal tasks required
to perform an impact assessment and to provide a summary of general
techniques that have been proposed to accomplish the various tasxks in-
volved in impact assessment. As the chapter progresses, it will become
evident that many of the proposed "methodologies" are inadequate to
perform all of the tasks of a complete impact assessment. Some of the
"methodologies" are geared almost entirely toward the identification of
impacts, while others add impact or trade-off display functions and still
others omit certain vital functions such as systems analysis.

In reviewing these methodologies, the reader should be cognlzant
of the fact that impact assessment has a relatively short history of devel-
opment and consequently the process is still more of an art than the pre-
cise, scientific process that hopefully it will become.

General

Discussion of the specific tasks required to perform an impact
assessment is complicated by two factors: (1) The nature and order of
performance of these tasks vary according to the planning level to which
they are applied; and (2) relatively little has been done to define the
structure of impact assessment at the higher planning levels. Alsic, the
structure of the assessment will vary significantly depending upon
whether or not valuation and evaluation functions are judged to be valid
components of the formal methodology. Therefore, to simplify the illus-
tratiocn and discussion of specific tasks, this chapter is directed prima-
rily to the project level assessment and presumes the evaluation function
to be a valid component.
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IMPACT ASSESSMENT TASKS

Impact assessment as it is defined in Chapter 1 can be separated into
two broad functions: impact analysis and impact evaluation.

In impact analysis, actions required to implement a project are linked
to environmental parameters and functions. The nature and magnijtude

- of thes?2 linkages are then determined and the nature and magnitude of the

resulting changes are estimated. Impact analysis also embodies the
function of describing the implications of the forecasted changes.

Impact evaluation is the process through which social values are
attached to the components that are undergoing change. Once social
values have been attached, alternatives are evaluated and ranked.

Inserted into the project planning process, these impact analysis and
evaluation functions are performed in nine tasks:

Problem Definition

Plan Formulation

Systems Description

Identification of Impacts
Prediction of Change

Analysis of Implications of Change
Display of Trade-Offs

Resource Valuation

Alternative Evaluation

O 0N W~

Problem Definition

In the problem definition stage, needs and desires of the project area
are exXamined.

If the assessment was being performed as part of an area-wide
development plan, these needs and desires could be determined
from such studies as land use projections, per capita demands, pop-
ulation trends, or potential industrial needs. The result of this
type of impace assessment and planning process would be a set of
general goals and objectives: x number of jobs, vy number of housing
units, etc. However, it is assumed here that such goals and objec-
tives have already been defined through prior studies, and this func-
tion is not performed as part of the project level impact assessment.
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Plan Formulation

The plan formulation phase is a cyclic function that starts out with
the development of a set of preliminary alternatives which may be re-
defined and reformulated as impacts and predicted changes are identi-
fied in subsequent steps cf the ascessment process.

The only guidance that can be offered in regards to performance
of this function is that at the outset the assessing team and the project
sponsors should strive to formulate substantially differing alternatives.
For impact assessment to work properly, the initial set of alternatives
should be formulated such that different sets of effects are produced
while still achieving most or all of the narticular projects stated goals
and objectives. This differs from "traditional" planning in that process
generally examined a more narrowly defined set of alternatives dealing
chiefly with alternative designs for substantially the same project.

One other point to note is that beyond this point all alternatives should
be treated as a "proposed action" and each should be examined in equal
depth with the others. Elimination of an alternative from further consider-
ation should not occur until it has been clearly shown to be vastly inferior
to the others. And finally, evaluation of alternative designs for substan-
tially the same project should be undertaken only in the latter stages of the
assessment when it hecomes necessary either to distinguish between two
or more alternatives whose overall impacts appear to be equal, or when
an alternative has been selected and it becomes necessary to optimnize that
alternative.

Systems Description and Impact Identification

The primary purpose of the systems descriptions and impact identifi-
cation tasks is to aid the assessor in identifying those key factors which
will be used to evaluate and further formulate alternatives. Ortolano (114)
refers to these as "evaluative factors; Andrews (8) calls them "resource
functions." Whatever the term used, the outcome of the assessmant is de-
pendent on their selection, and failure to exercise discretion in this selec-
tion phase may bias the assessment toward the "wrong" alternative.

In the systems descreption task, the proposed project alternative is
broken down into its various componernts, and actions required to imple-
ment each component are identified and described. At the projec: level,

a prior knowledge and understanding of the surrounding natural, social,
and economic systems is assumed. What remains to be done in the project
level assessment is to relate the compcnents and actions of an alternative
to the specific natural, social, and economic systems. That is, identify
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the points at which the project systems interface with the existing systems
in the project area.

A task intimately related to that of systems description is that of im-
pact identification. The interface points identified in the comparison of
systems indicate the presence of a first order or primary impact. Because
of the interdependent nature of environmental components, the occurrence
of a primary impact is almost invariably accompanied by multiple sets of
secondary and tertiary impacts. A systems description approach to the
identification of impacts is vital because it is the only effective way in
which these interrelationships and feed-backs can be traced. For instance,
a knowledge of economic social and natural systems might demonstrate that
the addition of ten thousand acres of grazing land would have an econom-
ically benefical impact on cattle raisers. However, such an action might
require the alteration of that same acreage from salt marsh to pasture.
Since the salt marsh is responsible for the production of fisheries products,
its removal will have some economically detrimental impact on sport and
commercial fishermen, trappers, and hunters. In practical applications,
these relationships are not always so simple and easy to identify.

A major thrust of the intent of NEPA was to eliminate the occurrence
of unexpected consequences of human actions. This, in effect, is the task
of impact identification. The act, therefore, specified the use of an inter-
disciplinary evaluative team as a primary means to avoid overlooking
significant impacts, Although the use of such a team cannot be classified
as an impact assessment methodology per se, it certainly can be considered
to be a prerequisite for the analysis and evaluation of any major action.
That is, the multidisciplinary team is without doubt the best insurance
against important factors being overlooked. (74)

Other than the use of an interdisciplinary team, the simplest and most
common approach {o impact identification is the use of a checklist such as
the one developed for the U.S. Army. (152) Checklists are usually de-
veloped to provide a listing of actions and impacts that may occur as a
result of the implementation of a given type of project. Applied to a speci-
fic project, the assessor merely marks off those impacts he believes may
occur if the project is implemented,

Modification of the checklist has resulted in the development of the
matrix. Matrices, like the one proposed by Leopold (88), are really two
dimensional checklists which attempt to identify cause - effect relation-
ships. One axis is a checklist of project components and actions; the
other is a checklist of environmental components and characteristics.

-36~



Checklists and checklist-type matrices primarily offer the advantage
of being extremely simple to understand and use, and for this reason,
they are widely used by evaluating agencies. In addition to their simplicity,
they serve two purposes: (1) As elements of agency guidelines, they
identify categories of possible effects that are important to that agency, as
matters of policy regardless of the concerns of professionals or other groups
in a specific case. (2) They provide sources of ideas concerning potentially
" significant types of effects. As such, they aid the assessor to avoid omitting
potentially significant elements from the assessment. (8) (3) A checklist ser-
ves as a tangible document rather than an intangible thought process. In
this way, the reviewer is able to determine what impacts were judged un-
likely to occur as well as those that the assessing team believes will occur.

Such a process eliminates the need to ask the question, "Was this considered?" (74)

While the advantages cited akove are useful, the use of checklists does
pose some problems. First, checklists by themselves are static, tending to
suggest only the direct affects of varicus types of actions. At best, they
suggest a large number of direct impacts of individual causative actions on
individual environmental characteristics. However, they provide little
assistance in identifying the interrelated, jointly caused, cumulaive, and
sometimes synergistic impacts that are often found in practical situations.

The second problem is that the use of a preconceived checklist could
eliminate the essential task of examining the project in the context of the
existing and preoposed systems so that correct priorities for analysis of
evaluative factors may be set. That is, checklists are many times are not
specific enough either for the project or the project site area, and there-
fore, the formal does not sufficiently focus the assessor or reviewer on
the critical factors that need evaluation. (48) This is particularly true of
such checklist-matrices as Leopolds', (88) The manner in which it iden-
tifies impacts is both ambiguous and tedious.

Still, checklists and matrices can perform useful functions in specific
impact assessment situations. For instance, a checklist was developed
for the Interstate Commerce Comraission as a simple means of determining
if an EIS is called for in a pariicular situation. {66) Hopkins (74) proposes
that, to be useful in a practical situation, checklists should be structured
and used in a heirarchical manner. In essence, this would entail an ini-
tial pass at a very high level of generality such as land, water, air, plants,
animals, and man. If no effects can be identified in a given general category,
then subcategories within that broad area are not pursued. If effects are
noted, the next pass occurs at a more specific level. The process is then
repeated for successively more narrowly defined categories. At the ultimate
level of detail, the items explored may be unique to the individual project
and therefore not part of any preparec or published list. This method, of
course, is still subject to the criticisms noted earlier.
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The point to remember is that even though some checklists and check-
list matrices are proposed as full assessment methodologies, they in fact
are not. They are an aid to the assessment process, and only provide a
starting point for a more complex, detailed process which of necessity must
be accompanied by an explanitory narrative. Dee's Environmental Evaluation
System (42) and Odum's Optimum Pathway Matrix (110) are examples of
checklists and matrices being incorporated into a more comprehensive an-

" alysis and evaluation methodology.

Also, as Andrews (8) points out, there is a definite need in many situ-
ations to derive outside opinion as to exactly what constitutes an important
evaluative factor. Such opinion is often sought out through public meetings,
personal contacts multidisciplinary groups, opinion surveys, and other ways.
To aid in this function, several gaming techniques have been developed. The
NEXUS procedure, described by Armstrong and Hobson (16) is designed
to identify key factors and conflicting assumptions about potential impacts.
NEXUS has the same advantages and disadvantages as any checklist proce-
dure, except that it is specifically designed to fit a given situation as ap-
posed to the standard checklist which is developed to fit a class of situations.
Another gaming technique is the KSIM, developed by Kane, et al. (83)

KSIM is a sophisticated, computer-assisted method of feeding back informa-
tion about impacts to aid in the identification of important evaluative factors, (20)

Checklists and checklist matrices function best to focus the attention of
the assessor on matters that need to be examined as a matter of policy, and,
if viewed as such, they can be quite useful. Beyond this, it is the responsi-
bility of the planner and the affected parties to search out the important fac-
tors that the evaluation should be based upon, and to ensure that these receive
proper consideration.

Systems description carries the impact identification process one step
further. Impact identification and systems description tasks are difficult
to separate because impact identification is really an intermediate
step in the overall task of systems description. It was pointed out earlier
that the assessor must disaggregate a proposed alternative into its basic
components and functions, examining the action as a system to determine
the points of interaction with the surrounding natural, social, and economic
systems. These initial points of interaction constitute primary impacts,
and invariably they lead further interactions which represent secondary
and tertiary impacts. Thus, the use of systems descriptions, whether
implicitly or explicitly, is unavoidable in the task of impact identification.
Checklists and checklist matrices do not specifically incorporate
this function, and therefore, unnecessarily increase the probability
of error. In response, several techniques were developed to assist
in the integration of the two tasks.
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One is the cross-impact matrix. Cross-impact matrices were developed
to upgrade the older cause-effect matrices by attempting to show two way
linkages and feedbacks rather than simply first order, one way ¢ausal re-
lationships. Where Leopold's matrix (88) had causes listed in the columns
and effects in the rows, a cross-impact matrix has basically the same
list of items on both columns and rows, allowing interrelationships to
be demonstrated. The system developed by Wirth and Associates (171)
illustrates the use of a cross-impact matrix. Though this system is
rudimentary, it does recognize and provoke thought about the two way
relationships and feedbacks that characterize real situations.

Another, more sophisticated method for describing systems lIs to illustrate
them for what they are: networks. The network approach seeks to break
down a proposed alternative into its component parts and actions, and to
follow each as it acts and reacts with related systems. As the analysis pro-
gresses, actual network diagrams or webs are constructed to illustrate the
relationships. The approach used by Nathans (103) illustrates & crude
application of such networks.

Sorensen's stepped matrix procedure (134,138) attempts to combine the
advantages of matrices and networks with the analytical capabilities of a
computer system. This is really a combination of Leopold's matrix procedure
and the Nathans approach, and while it incorporates the good points of these
systems, it also tends to include many of the weaknesses of each, Sorenson's
technique begins with a matrix, disaggregating a proposed action into the
specific impact - inducing factors associated with it. Then, entering a network-
type system, these factors are related to a list of initial environmental condi-
tions, and in turn, these are used to forecast what he calls "congequent con-
ditions". From these "consequent conditions", a forecast of resylting effects
is made,

Andrews (8) points out that the major problem with this approach is that,
like the Nathans approach, these networks are unidirectional anc laking
the feedbacks necessary to make them a true systems description. They
differ from Nathans' networks primarily in their tiered structure intended
to illustrate these cause - condition - effect relationships. Sorenson's
system is still being developed and refined, but Andrews believes that
some problems such as validity cf data and assumptions, ease of transfer-
ence to other situations, time, expense, etc. will remain because they are
characteristic of all computer simulation models.

The XSIM gaming technique described earlier also makes use of systems

analysis in that it was designed for the explicit purpose of provicding feed-
backs to the participants about the relationships of their assumptions or
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inputs. Given a set of inputs, linkages, and outputs, the model shows the

values of outputs as a function of time. (20) In general, the KSIM procedure

is an excellent illustration of the basic thought process necessary for the

description of social and natural systems. Also, it allows these analytical

functions to be carried out at a level that permits understanding and active

participation by persons who are not professional systems analysts or
modelers. (8)

The problems with the KSIM are: (1) its limitation to one or two dozen
variables; (2) its assumption that all relationships can be represented by
a simple nonlinear growth equation. The problem of a limited number of
variables can be resolved by resorting to a more complex model, but this
is a condition that KSIM was designed to eliminate. That is, it was designed
to focus on those limited factors the evaluating group deem most important. (8)

The inaccuracy inherent in the assumptive use of a nonlinear growth
equation limits KSIM to use as a gaming technique for testing and challeng-
ing assumptions, precluding its use as a predictive tool. (8)

Finally, the discussion of impact identification and systems description
should include a clarification of the meaning and use of land suitability
rating methods such as that proposed by McHarg. (95) The land suitability
table provides information about the variation of impacts and costs due to
the variations in the characteristics of land. That is, a land suitability
rating table relates a proposed action to the characteristics of sites on which
it might be located, indicating a rating for all impacts or costs which vary
with respect to each factor of site quality. (74)

The impact table or matrix is complementary to, but distinct from the
land suitability table, An impact table indicates the impact which occurs in
terms of a change in indicators of environmental quality, basedon all charac-
teristics of the site on which the activity is located. The land suitability rating
table can then be seen as a prerequisite to the construction of an impact matrix.

It is possible to combine the two into a three dimensional framework, but
this is not particularly useful for recording information. Rather, a set of
two dimensional tables is more appropriate. This could be done by using

either a set of impact matrices, one for each type of site, or a set of suitability
tables, one for each impact. {74)
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Prediction of Change

While the forecasting of effects or the prediction of change can be seen
as one of the most vital functions of impact assessment, it is not a vital
concern for development of the impact assessment methodology itself.
Rather, all impact assessment methodologies presume the prior existence
of predictive tools, and it is the purpose of the methodology to organize
" and supply information for use by the chosen predictive tool. It [s also the
function of the assessment methodology to organize and further refine the
results of the prediction process. In other words, prediction of change can
be viewed as a function outside cf, but absolutely necessary to iripact
assessment. Obviously, the results of the overall impact assessrient depend
quite heavily on the accuracy and reliability of the predictive method em-
ployed, but the predictive method is cnly as good as the information fed
into that system. Also, impact prediction is only a mid-point in the total
assessment process. In refining, interpreting and displaying these
changes, the impact assessment methodology plays at least as important
a role as the predictive tool. Each presumes the existence cf the other,
but they can be developed independently of each other and can be¢ used
interchangably.

Most impact assessment methodologies, as they appear in the literature,
presume the use of intuitive prediction methods, relying primari.y on the

professional judgement of the users; however, more sophisticated approaches

are available for impact prediction. Examples include Delphi techniques for
assembling expert concensus, statistical correlation techniques, experi-
mental manipulation of analygous systems, manipulation of mathematical
simulation models and others.

One function of the impact assessment methodology that does have to do
with prediction is that of impact measurement,

Measurement of impacts under the traditional benefit-cost anilysis
method was comparatively simple because the developers of that technique
intentionally selected parameters for evaluation that were relatively easy
to quantify. However, with the passage of NEPA and its accompanying
demand that all possible costs be accounted for, more comprehensive systems
for costs (impacts) measurement had to be applied to the project analysis.

In attempting to develop appropriate means for m=asuring impacts,
developers of impact assessment methodologies were confronted with two
problems. One is that of uncertainty and duration of effects. The problem
of estimating the duration of effects is wholly a function of the predictive
method applied and, as such, it is only noted here. Uncertainty, however,
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is properly a function of three assessment tasks: impact measurement,
prediction and evaluation. In the majority of methodologies, the subject
is ignored. An exception is the University of Georgia approach (110) in
which an error factor is applied as the last step in the evaluation function.
Presumably, predictive tools such as computer assisted systems models
are routinely subjected to statistical methods to compensate for error.
The problem with impact measurement and prediction is that in many in-
stances the assessor's knowledge of the affected systems is rudimentary
at best, and the result is an equally crude estimation of quantities and
predictions. In any case, wherever uncertainty is introduced, there
should be an attempt to compensate or, at the very least, it should be ex-
plicity noted.

A second problem is that some factors involved in impact analysis do
not readily lend themselves to conventional measureinent. Examples of these
are aesthetics, safety, environmental quality, physical and mental health.
It has been a .ong - standing practice to quantify these factors by applying
surrogate measures such as viewer miles or deaths per passenger mile.
There are other parameters such as quality of life, archeological sites, or
endangered species whose qualities are so nebulous as to completely defy
measurement. As an absolute quantity, these can only be noted and
left for treatment in the evaluation function.

However, in dealing with a comparison of alternatives, there are
several ways to express most impacts on similar factors. To illustrate
these, one must consider the possible types of measurement. As Hophins
(74) poinis out, the most basic level, and a prerequisite to all others, is
nominal measurement. This is simply a naming of elements, but it implies
the not necessarily trivial ability to distinguish like elements from unlike
elements. For instance, before one can indicate an impact on a salt marsh,
one must be able to distinguish salt marsh from other kinds of marsh.

The next most specific scale of measurement is ordinal. As the term
implies, this scale involves an ordering or ranking. For instance, the
toxicity of one pesticide may be greater than another but at this scale of
measurement no indication is given as to how much more.

To determine how much more, interval measurement can be used. This
indicates the difference in some arbitrary unit appropriate to the particular
parameter such as air pollution. A statement can be made that one alter-
native leads to some number of units of air pollution more than another. At
this scale, one can deal only in difference between levels, not ratios, since
the zero level is not meaningfully defined.
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The most specific scale of measurement is the ratio. Measurement at
this scale is based on an arbitrary unit of difference, but it also requires a
fixed, meaningful zero point. At this scale, if one alternative impacts 10
acres of marsh and another uses 5 acres, it is appropriate to express the
difference as a ratio, That is, cne alternative impacts twice as rnuch marsh
as another.

This discussion of levels of measurement is relevant because¢ many
factors in impact assessment cannot always be expressed as one would
desire, in a ratio. For instance, it could be assumed that the existing con-
dition is a zero point and the positive or negative changes could be expressed
as ratios of change. However, if one wishes to aggregate impac's, the com-
plexity of measuring aggregate environmental quality indicators such as for
air pollution renders the use of ratio measurement impractical. In such a
case, the assessor must deal with an entire set of pollutants for which no
common denominator exists. Therefore, the typical approach is to construct
interval or ordinal indices of degrees of environmental change.

Since all impacts cannot be axpressed in similar dimensions and measure-
ment scales, the ideal impact methodology should be adaptable enough to
deal with each variation.

Analysis of Implications of Change

Analysis of the implications of change is another task that is important
to the overall assessment, but onie for which there can be little formal frame-
work built into a methodology.

It would be of little meaning tc state that a project will destroy 100 acres
of marsh without relating that figure back to other facts such as the total
quantity available, the rate at which marsh is being consumed and the effect
each of these may have on fisheries and other factors. At best, one can rely
on numerical comparisons such as these and, at the least, profesisional
opinions should be stated. In most cases, this analysis of implications of
change should focus on the degree to which actions enhance or deteriorate
the functions of the affected systems. In a few cases, a discussion of functions
is not applicable and other means must be devised to communicate the rele-
vance of the impact.

Display of Trade-offs

Many impact assessment methodologies treat the display of trade-offs
task as though it were an integral part of the two remaining tasks, resource
valuation and alternatives evaluation and ranking. As a matter of clarity, and
to assist in the independent evaluation of alternatives by others, the display
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of trade-offs should be a separate and distinct documentation. The statements
of the nature or degree of impact derived for each factor from the preceding
tasks should be presented in the raw form for others to consider. As was
discussed in Chapter I, it is in fact a matter of opinion whether the formal
impact assessment methodology should go beyond this point at all. Many
persons believe that further manipulation succeeds only in biasing the
analysis with the value judgements of the wrong group of people and effec-
tively precludes evaluation by the "proper" decision-makers by disguising
the true nature and extent of trade-offs.

The most sophisticated "valueless" display of trade-offs is the factor
profile method prcposed by Bishop. (22) This technique separates impacts
into two basic categories, impacts for which the application of monetary
values is inappropriate, and a benefit-cost analysis which is amenable
to that type of measurement. This method is considered valueless in that
it clearly separates those factors for which monetary values are well-
accepted from those for which the assignment of dollar values is subject
to dispute.

In this system, similar unvalued, but quantified parameters are scaled
against each other and displayed on a vertical chart. Using a paired com-
parison technique, decision-makers seek to reach agreement on the alter-
native which offers the best combination of benefit-cost analysis and non-
valued factors. This technique works best when both the number of decision-
makers and the number of evaluative factors are limited. Bishop cautions
would be modifiers of the system that the area under the resulting factor
profile curve is not necessarily integrative to a single quantifiable value.

A different kind of display technique, the account method, is illustrated
by the Atomic Energy Commission impact assessment guidelines. (157)
These guidelines specify the procedure for disaggregating a proposed al-
ternative into its various subsystems and sets up a separate "account" for
each. Also snecified are the units in which each evaluative factor is to be
measured. Columns are supplied to enter the magnitude of the expected
impact for each alternative on each factor. Accompanying each entry is
a page citation refering to supporting information in the narrative.

This technique is useful in displaying a large quantity of technical
information in such a manner as to permit direct comparison of all alter-
natives on each point. However, it is limited in several respects: (1) It
does not offer any means for displaying composite effects; (2) There is no

means for aggregating the data presented; and (3) It does not aid in the illustra-

tion of interrelationships among impacts and subsystems,
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The AEC's procedure is an excellent means of communicating large
amounts of technical information, but it is a very poor means of communi-
cating a general understanding of the composite consequences of sets of
alternatives. As it is offered by the AEC guidelines the system leaves
much to be desired. However, it has possibilities for upgrading through
the use of more complete evaluative techniques.

Kane's KSIM displays trade-offs in the form of computer tracings which

can be produced for each of the initial assumptions for each of the alternatives.

Then, the results from any combination of these can be recalled and pre-
sented on a single display format.

Resource Valuation and Alternative Evaluation

Resource valuation as described in Chapter I is the task in which social
values are attached to the resources impacted. It was also noted that the
development of these values is very difficult with any kind of concensus at
the project level. Ideally then, the greatest portion of the resouice valua-
tion task should be supplied from an cverall framework resulting from
cumulative impact assessment and regional studies, both natural and socio-
economic. However, this is seldom the case in reality and, therefore, it is
necessary to provide for the development of these factors in the project
level impact assessment methodology.

One of the simplest techniques to apply is that of standards and con-
straint - setting. If the project or one of its components falls belpw the
standard or outside a constraint, it is automatically rejected. The most
successfully applied example of this is illustrated by air emission centrols.
If a proposed project will not violate the new source standards set by the
areas's management plan, a permit is granted with no further investigation
or evaluation.

One of the oldest and most copied techniques for the application of
values and display of trade-offs is that of McHarg. This combines the land
use suitability rating table with a map overlay technique. Several factors
are then combined to give a visual indication of areas of low or high
impact. This procedure is somewhat limited in its ability to perform
all of the tasks of impact assessment, but it was conceived for a dlifferent
reason.

Modifications and adaptations of the McHarg method are numerous. One
of the most notable is the EDAP procedure developed by Landscapes Limited.
This is a very flexible procedure designed to determine a least iripact corri-
dor for such things as transmission line and highway siting, As a computer
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assisted system, it is designed to permit the injection of any number of
varied value judgements to test the validity of those assumptions.

Another approach that has been widely explored is the use of various
scaling and weighting techniques. These are exemplified by the Univer-
sity of Georgia approach (110) and Battelle's Environmental Evaluation

System. (42)

There are numerous variations of these weighting techniques, but in
general, they all follow the same basic steps. The identified impacts are
scaled or expressed as a percent, relating similar impacts from several
alternatives. Scaled factors are then reduced to a dimensionless number by
attaching some relative value number derived from a rating scale. The final
step is to aggregate these into a single dimensionless number which repre-
sents the "total" or "cumulative" impact of all factors for that alternative.
Alternative evaluation then becomes a simple matter of comparing the numbers
derived in this manner for each alternative.

The problems and criticisms of such weighting methods are numerous.,
One is the extreme amount of subjective judgement that goes into the weighting
of impacts. Some critics contend that weighting and manipulation of raw
data tends to distort factual data and obscure value judgements making
them difficult to challenge. These are very poor methods for displaying
trade-offs. The final criticism is that the assumptions of linearity and
additivity necessary for the aggregation of impacts need to be validated.

The final evaluation technique to be discussed is the impact matrix
table proposed by Leopold. Andrews (8) sums up his opinion of this
technique by stating that it is one of the least useful display techniques.
Also, it is excessively detailed, its numerical ratings are confusing, and
comparison of alternatives by this method is almost impossible.

In summary, it is possible to classify evaluation procedures into three
general types: (1) direct display techniques such as the factor profile,
network diagrams, and simple impact matrices; {2) constraint setting
techniques which use established standards and criteria to reduce the
number of trade-offs to be balanced; and (3) weighting techniques such
as the University of Georgia approach. Of the three, the easiest to apply is
the constraint-setting technique. The major difficulty in implementing this
technique is the problem of convincing the affected parties to agree on the
criteria and standards. The advantage is that validation of these standards
and criteria needs to be accomplished only once. . This same problem
applies to weighting procedures, except that validation of weights must be
established for every proposed project. Direct display techniques offer
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the advantage of presenting data in a clear, unbiased manner, allowing
totally independent evaluation by a number of parties with conflicting
viewpoints.

Conclusions

This chapter presents an outline of the tasks involved in the impact
- assessment process, and addresses in a general manner the various tech-

niques that have been proposed to accomplish each task. A survey of these
techniques indicates that there is much work yet to be done if these are
to be broadly accepted as project evaluation methodologies. As the pro-
posed methodologies have been presented in the literature, it is evident
that many are useful only for the performance of a few of the tasks of asgess-
ment, and as such, their effective application in practical situations depends
on their use in combination with other techniques.

A primary obstacle to the application of most techniques is the difficulty,
in most cases, of validating value judgements. In the absence of comprehen-
sive, region-wide studies and a more encompassing framework of policies,
criteria, and planning, the project level impact assessment is restricted to
a purely descriptive plane. The absence of this framework makes the com-
parison of alternatives difficult and tedious, and if value judgements are
applied, the impact assessment is left open to dispute.

In selecting one or more of these techniques for use in a given situation,
the assessor should make a preliminary estimation of the magnitude and im-
portance of the project. An administrative action of this kind will allow wise
allocation of manpower and data gathering resources. Much of the day to
day impact assessment that faces a monitoring or regulatory agency can be
handled with a minimum of personnel and other resources, since these pro-
jects are amenable to evaluation using standardized techniques and forms.
Assessment techniques for projects of larger magnitude or social .mportance
must be carefully chosen and tailored to fit each situation.



CHAPTER Il
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Introduction

The material in this chapter is directed toward demonstrating the
relationship of responsibilities, policies and guidelines of some of the
State and Federal agencies to the function of environmental impact assess~-
ment. The specific reqgulatory, project planning, and project implementa=-
tion activities performed by each of the agencies affecting the coastal
resources has been adequately described in other reports, ani therefore,
this report does not attempt to cover the same ground. For a more indepth
review of agency responsibility and function, the reader is referred to

the following:

Louisiana Government and the Coastal Zone.
Prepared by the Louisiana Advisory Commigssion
on Coastal and Marine Resources. March 31, 1972,

Recommendations for the Environmental Prctection
Plan. Report Number 3. Louisiana Superport
Studies.

Wetlands '73: Toward Coastal Managemert In
Louisiana. Annual Report of the Louisiana Advi-
sory Commission on Coastal and Marine Resources,
March, 1973.

Environmental Protection Plan of the Louisiana
Deep Draft Harbor and Terminal Authority.
January 26, 1974,

Louisiana Slate Agencies Handbook. Public
Affairs Research Council of Louisiana, Inc.
March, 1969,

In the period since the refsrences cited above were published, the
only significant change which has occurred involves the Corps of Engi-
neers jurisdiction, On March 27, 1975, a U, S. District Court ruled
that the Corps of Engineers' responsibilities, under Section 404 of
the Federal Water Pollution Control Act Amendment ¢f 1973, must be
expanded to include a new definition of "the waters of the United
States." Four alternative definitions have been proposed »y the
Corps, but none has been selzsctec as vet.



Activities Subject To Impact Assessment In The Coastal Zone

Preparation of formal impact assessments in Louisiana is performed
entirely in response to the provisions of NEPA, and thus is applied only
to actions which are either federally funded or federally regulated. Those
actions which are initiated either by the State or by private parties and
which receive neither federal funding nor fall under federal regulatory
jurisdiction are not subjected to formal impact assessment procedures.

Projects falling under the former category, federally funded or reg=-
ulated, are of several types: public works projects, projects requiring
federal permits, federally sponsored programs or projects that are not
developed under Water Resources Council guidelines, and federally
sponsored actions which have been determined to be insignificant as a
class.

Public Works Projects

Public works projects are processed through a long, drawn out
procedure that may cover 10 to 15 years from conception tc project imple=-
mentation. Prior to the passage of NEPA in 1969, impact assessment of
these projects on the federal level was restricted mainly to that which
was provided for in the traditional benefit-cost analysis. After the pas-
sage of the Act, impact statements had to be prepared for all projects
which had not yet been implemented, and all continuing programs.

New projects of the public works variety in the coastal zone are
generally developed under the guidelines of the Water Resources Council
and are also examined under the provisions of Section 102(2)(c) of NEPA.
Due to the excessively long delay between project conception and imple~
mentation, impact statements and plans must be reviewed and up-dated
periodically (every 3 to 5 years) to include any new data that may have
been gathered, and also to determine if the project is still justified in
view of shifting attitudes, policies, and needs.

The manner in which public works projects are initiated, planned,
and implemented varies slightly depending on the particular sponsoring
or responsible agency. For purposes of illustration, the development
of a Corps of Engineers public works project is traced below.

In general, a Corps project, from conception to implementation,
must follow these steps:
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1.

A project is conceived by local, state, or federal entities and
is introduced to the Committee on Public Works of either the
House or Senate for consideration,

The committee then adopts a resolution calling for a preauthori-
zation study, and forwards this to the Corps Chief of Engineers.

The Chief of Engineers then directs the proper district to proceed
with the preauthorization study.

The preauthorization study assesses the general feasibiliby and
environmental impact. Included in this study is a draft environ-
mental impact statemen:t, If the project is found to be technically
feasible and the benefit~cost analysis ratio is determined to be
1:1 or greater, a district project report is written recommending
further study. A benefit-cost ratio of less than 1:l indicates the
project is not feasible.

The district project report is sent to Division Headquarters and
then to the Chief of Engineers for review,

If these levels concur with the conclusions of the report, it is re-
turned tc the Public Works Committee. If the project pr project
report is found to be inadequate, it is returned to the district level
for revision.

1f the report is favorable and the committee concurs, it is placed
before the full House or Senate as part of a bill, If it is passed,
the Corps is directed to conduct a post-authorization study.

In the post authorization study, the project is examined in much
greater depth for technical feasibility and the impact statement is
refined and expanded if necessary. If this study shows that the
benefit-cost ratio is still 1:1 or greater, it is sent to the divisional
and national level for review,

If the review at both these levels is favorable, it is returned again
to the Public Works Committee for their review. If they concur with
the results of the study, a general design study is authorized in
which the general desi¢n specifications are determined, A revision
of the EIS is included in this study.
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10, With the completion of this study, a project report is returned
to Congress for project authorization. The project is included
as a part of a bill, passed by Congress, and signed by the
President.

11. Before obtaining funding, the bill is examined by the OMB
(Management & Budget). If they concur that the project should
be funded, the project is returned to Congress in an approp-
riations bill.

12. Once Congress passes the appropriations bill, the project is
funded and can go to development of detailed design specifica-
tions and construction.

Permits

Actions requiring federal permits are subjected to examination through
the environmental impact statement process only if preliminary assessment
indicates the likelihood of significant impacts or controversy.

The majority of permits issued in Louisiana's coastal zone are granted
by three agencies: the U.S. Army Corps of Engineers, the Environmental
Protection Agency (EPA), and the U.S. Coast Guard.

The Corps of Engineers issues permits on projects affecting flood con-
trol, navigation, dredge and fill operations, and national defense. In re-
gulating activities affecting those areas of its jurisdiction, the Corps may
also consider any factor affecting the general public welfare, including
environmental effects on fish and wildlife, aesthetics, and water pollution.
As noted earlier, the physical limits of the Corp's jurisdiction are not well-
defined at the moment, but are almost certain to be greatly extended. The
State exercises no permitting authority exactly equivalent to that of the
Corps. The Corps of Engineers permit examination and approval process
is outlined in Figure 1.

Issuance of permits under the direct authority of the EPA is restricted
to regulation of water discharges. EPA also exercises indirect control over
air discharges.

Industries wishing to discharge into Louisiana waters are required to
obtain two separate permits. The first is a State permit which is issued

under the direct authority of the Louisiana Stream Control Commission (SCC).
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Through this permit, the SCC may require an applicant to achieve effluent
quality more stringent than that called for under EPA discharge standards.
The second permit is that required by EPA under the National Pollutant
Discharge Elimination System (NPDES). These permits are prepared by
the Louisiana Stream Control Commission, but are issued under the au-
thority of the EPFA, Louisiana will be able to assume direct permitting
authority over the NPDES permits if the State passes legislation bringing
the State's discharge regulation laws into compliance with EPA regulations,
. Similarly, NPDES permits for municipal discharges are prepared by the
State Health Department, but are issued under the authority of EPA, The
State may require more stringent discharge standards than those of EPA,
and also, the State may gain direct permitting authority by passing the
appropriate legislation. Under rare conditions preparation of an environ-
mental impact statement may be required before a permit is issued under
the NPDES,

Air emissions are regulated by the Louisiana Air Control Commission
through a permitting system analagous to the NPDES for water discharges.
In this case, the State's implementation plan meets EPA requirements,
and therefore, the Air Control Commission has direct control ower the is-
suance of permits. EPA exercises indirect control over the State's permit
granting process in the following manner. If an applicant wiskes to eamit
materials at a rate higher than established standards, he must receive a
variance from the State Air Control Commission. However, the granting
of a variance requires a revision of the State's implementation plan, which
in turn can be done only through the permission of the EPA, EFA will allow
revision of the plan only if the applicant and the Commission can demon-
strate that such action will not viclate ambient air quality stardards.

Impact statements are not prepared in direct response to applications
for air emission permits. Impact assessment for these permits takes the
form of a determination of the extent that the source either comrplies with
emission standards or may cause ambient air quality standards to be vio-
lated. The social, economic, and natural implications of the emissions
are not examined for each permi: application, since these factors have
already been considered in the development of the federal and State plans.

The U.S, Coast Guard's coatrocl over coastal activities through the
issuance of permits is restricted to two areas: (1) permits to allow con-
struction of bridges over navigable waters, and (2) permits regulating
offshore dumping. These permiis are processed in the same manner as
the Corps permits.
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None of the federal government's permitting activities are developed
or covered under Water Resources Council guidelines.

Insignificant Actions

Actions which have been determined to be insignificant as a class
are subjected to at least some degree of impact analysis through the
benefit-cost analysis procedure required for funding approval from the
Office of Management and Budget. In addition, each agency is required
by CEQ guidelines to develop lists of significant and non-significant
classes of projects and actions. Such a requirement affords an additional
degree of impact analysis. Also, some of the programs from which these
spring are developed in accordance with Water Resources Council guide-
lines.

Actions that have been declared to be insignificant as a class are
generally of the type that provide funding for upgrading or maintenance
projects such as road resurfacing and minor additions to improve safety.
Agencies charged with implementing these projects are required to devel-
op guidelines to ensure precautions are taken to prevent or mitigate impacts.

Other Federal Projects and Actions

Certain federally sponsored projects that may have significant
impacts on coastal resources do not fall under any of the categories listed
above. An example of such a project is the Department of Agriculture's
mirex or fire ant eradication program. Such projects or programs are not
developed under Water Resources Council guidelines, but are subject to
evaluation by the sponsoring agency through the EIS procedure.

Non-Federal Actions

The final category of projects that affect the coastal zone are those
programs and/or actions that are administered or funded entirely through
State or private resources and that require no federal permits. Impact
assessment of State sponsored projects and programs is performed in a
less formal manner through coordination among the affected agencies.
Privately sponsored and funded projects are examined in a similar manner.

Federal Impact Assessment Policy and Activities

In general, guidelines issued by federal agencies regarding impact
assessment have been concerned almost exclusively with procedural and
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administrative matters rather than establishing complete assessment
methodologies as they have been described in Chapters I and [I in this
report.

Beginning in 1974, Federal agency assessment guidelines had to be
revised to bring them into compliance with the new CEQ directives pro-
mulgated in August, 1973. The scope and usefulness of these revisions
. varied from agency to agency, but, in general, they resulted :n a more
precise enumeration of the types of impacts to be examined, some sug-
gestions as to how thess impacts can be measured, and a policy state-
ment calling for integration of the impact assessment and statement into
all levels of the planning process. Most call for an explicit integration
of local, regional, state, and public comments and opposition into the
decision-making process. Also, the new guidelines describe more ex-
plicitly the range of alternatives to be considered and points in the plan-
ning process where they are to be considered.

Still, with the exception of the Federal Highway Administiration, none
of the agencies have respondec. to the related problems of how alternatives
are to be screened and selected for implementation, CEQ's 1973 directive
explicitly emphasizes the need to objectively quantify impacts, but only
indirectly implies in the section entitled, "Responsibilities of Commenting
Entities"”, that agencies shoulc have some evaluation system, "Emphasis
should be placed on the assessment of the environmental impacts of the
proposed action, and the acceptability (emphasis added) of those impacts
on the quality of the environment, particularly as contrasted with the im-
pacts of reasonable alternatives to the action." (38FR 147, August 1, 1973)

The response of the Federal Highway Administration to the problems
of how to evaluate impacts and alternatives is to require the lower level
highway agencies to develop and identify in their Action Plans procedures
for performing these functions.

The fact that most federal agencies have not developed and implemented
complete impact assessment methodologies is understandable when one con=
siders the nature of these entities, the state of the art of imgact assessment,

and the failure of CEQ to provide more explicit guidance.

Much of the impetus toward active development of techniques to in-
clude the evaluation function in the assessment process has been funded
through various federal programs or EIS subcontracts to consultants, but
their direct application by federal agencies active in Louisiana's coastal
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zone has been slow to emerge. One agency, the Department of the
Army, has issued recommended procedures for the organization and
description of impacts, but these are applied at the discretion of the
local branch, and they do not deal directly with the problems of va-
luation and evaluation.

The ultimate impact of the revisions prompted by the new CEQ

. guidelines is, therefore, difficult to assess, because the revised a-

gency guidelines have had little time to be applied under practical con-
ditions. In general, the overall quality and scope of the data included
in the EIS should be improved, and there should be an expanded consi~
deration of alternatives. Also, improved integration of impact assess-
ment into the various levels of the planning process can be expected.
However, with the exception of the information contained in the benefit-
cost analysis, most new federal agency EIS's .are not expected to deal
in a systematic, explicit manner with resource values and alternatives
evaluation methods. Rather, these documents can be expected to con-
tinue to approach impact assessment on the impact analysis level as
described in Chapter I of this report., If this assumption is correct,
value judgements and the derivation of conclusions will continue to

be treated in a superficial, indirect manner.

Thus, the future character and quality of the impact statement and
assessment processes as they relate to the project planning process is
uncertain. However, prior to the revisions prompted by CEQ's 1973
guidelines, it was evident that: (1) Complete integration of environ-
mental and socio~economic impacts was not occurring on the project
level. (2) There was little continuity between the enviro-socio econo-
mic analysis performed at the comprehensive planning level (studies
developed under Water Resources Council guidelines) and the project
planning level. (3) Values and conclusions used by the federal plan-
ning entity in formulating plans and projects may not have coincided
with those of the affected local, regional, and state bodies. (4) The
EIS, as it has been prepared by federal agencies, has been less than
ideal as a basis for informed decision-making at the project level.

(5) Local, regional, and state interests have not necessarily been
fully evaluated in all cases, or may not have been fully considered
as a result of negligence or lack of appropriate methodology.

Beyond this, summaries and evaluations of federal guidelines for
preparation of impact assessments and statements do not appear in this
report because they have little bearing on the usefulness of the environ~-
mental impact statement as that document relates to Coastal Zone Plan-
ning and the decision-making process. Under the present application of
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the process, the usefulness of the impact assessment and the accompany=-
ing impact statement depends largely onthe inclination of the preparer and
the agency interpretation of the descriptions they contain.

Obviously, certain qualitative and quantitative data must be provided
in these documents to satisfy the provisions of CEQ. However, if the
state, regional, or local authority is not satisfied with the character and
quality of the project assessments and evaluations offered by the federal
agencies, the State's logical option is to assure itself of the validity of
the data provided and then proceed to evaluate the project and its alter~
natives on the basis of their own policies, criteria and plans. In such
a manner, the State and its various subdivisions stand a far ketter chance
of assuring that federal actions are responsive to their own needs.

State Agency Impact Assessmert Activities

Primary responsibility for evaluating, regulating, and monitoring the
use and commitment of coastal resources and activities in Louisiana is
divided among a number of state agencies or bodies: Air Control Divi-
sion of the Bureau of Environmental Health, Conservation Department,
Department of Highways, Department of Public Works, Engineering Di-
vision of the Bureau of Environmental Health, Environmental Section of
the Attorney General's Office, Governor's Council on Environmental
Quality, Mineral Board, Office of State Planning, Offshore Te¢rminal
Authority, Parks and Recreation Commission, State Land Offi¢e, Stream
Control Commission, and Wildlife and Fisheries Commission.

Those agencies exercising the most significant control over cngoing
and proposed activities in the coastal areas are the Air Contrcl Division
and Engineering Division of the Bureau of Environmental Health, Depart-
ment of Highways, Department of Public Works, Stream Contrel Commis-
sion, and Wildlife and Fisheries Commission. Also, because of their
proximity to and legal interest in ccastal activities, the attitudes and
authority of the affected city and parish governments, levee boards, and
planning commissions significantly influence the use of resources.

With the exception of the Departmernt of Highways, none of the State's
agencies or commissions prepare formal impact assessments, Most impact
assessment performed in the S:ate is done on an informal level, in the
sense that no specific procedures or guidelines are spelled cut in agency
regulations. Project reports and applications are examined to determine
their conformance with the standards and regulations under the purview
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of the particular agency, and, where deemed appropriate, field inspec-
tion is conducted, If the project in question appears to be in compliance
with the agency's standards and guidelines, a letter of no objection is
usually issued, If one or more of the parameters are violated, the vari-
ance is similarly noted and efforts are initiated to bring the project into
compliance.

Actions for which impact assessment is performed are of several

types. The two which constitute the bulk of assessment activity are

permit application review and draft EIS review. Other review and regu-
latory activity focuses on approval, inspection, and certification of
private projects and review and coordination of programs and activities
initiated at the state, regional, and local levels.

The major obstacles confronting these agencies in their attempts to
evaluate activities in the coastal zone have been adequately described
in the publication, Louisiana Government and The Coastal Zone - 1972,
written by the Louisiana Advisory Commission on Coastal and Marine
Resources. The evaluation of the problems and needs of the states re=-
gulatory agencies contained in that publication compliments the analysis
in Chaptar I of this report.

Quoting from the Advisory Commission report, those deficiencies
and needs have been determined to be:

1. "The State's overall pollution control effort is
quite segmented..."

2. "...the lack of any comprehensive concept of ‘
the coastal zone as a unique ecological entity;
...only rarely was there recognition of the area
as separate and distinct. In brief, little atten-
tion is devoted to the management of coastal
resources on a systematic and system=-wide
basis, "

3. "Due to this general lack of special recognition
of and attention to the coastal zone by the agencies,
several corollary problems arise. In the first place,
there are no offices, divisions, or sections within
any of the agencies that are devoted exclusively to
solving problems of the coastal zone as they relate to
the particular activities of the agency. Hence, rela-
tively little attention is devoted to regional, coopera-
tive planning; and the agencies, for the most part, view
their own problems as separate and detached from the
larger problems of the coastal zone as a whole."
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"A second corollary of the lack of special recognition
and attention to the coastal zone is the absence of
any clear-cut state policies or priorities as to how
coastal resources-=~air, water, minerals, fish, wild-
life, recreation, laad--should be utilized in future
yvears, Wise manacement of natural resources requires
ratinnal policy decisions regarding the many complex
and interdependent uses of these resources., Many
environmental quality-economic development issues
are involved. Yet individuals charged with the auth-
ority and responsibility to make complex decisions
regarding the utilizaticn of coastal resources have
nowhere to look for general policy guidance~--they are
operating in a policy vacuum in this regard.

An example of this lack of clear-cut policies or pri-
orities in which resource decision-makers presently
operate is the current environmental review procedure
of the Wildlife and Fisheries Commission. The Com~
mission is routinelyv requested, by both federal ard
state agencies, to review proposed projects for their
impact on the environment. However, there is no
direct statutory basis for these reviews, and there

is no clear s*ate policy setting out environmental
priorities. Hence, the decisions are necessarily
made on an informal ad hoc basis.

Another example of the lack of clear resource manage-
ment policy is that there is no state policy guidiny the
State Parks and Recreation Commission in defining how
public park areas are to be preserved or utilized,

In addition, there are no formalized standards or ¢ri-
teria guiding the State Land Office in determining how
land owned by the state or its political subdivisicns
is to be utilized. Mcreover, therc are no establighed
environmental guidelines for reviewing public works
projects uncertaker. by the Department of Public Works
in terms of their potential impact on the coastal eco-
logy and living resources {except when the Corps of
Engineers is also involved)."

-62-

-y W W W N WS .S



"As a result of this lack of policy guidance, the reso-
lution of natural resource issues and problems within
the context of the coastal zone becomes difficult.
There is no frame work for decision-making and each
issue is resolved on an individual and ad hoc basis
with perhaps insufficient consideration given to the
long-range effect on other beneficial uses of the
coastal zone. For a state whose well-being is so
closely tied to its marine and coastal resources,

this is certainly unfortunate. "

"A related problem to the present decision-making
procedure concerns the appointment of new boards
or commissicns to solve particular narrowly-defined
problems or to promote special projects.

Presently there are several such boards. These spe-
cial purpose boards and commissions would appear to
be generally underfunded and unable to rely on a stable
source of funding. As a result, these boards and com-
missions are frequently understaifed and may be unable
to perform their jobs adequately. Additionally, these
special purpose boards and commissions may tend to
compete with other agencies which have broader pers-
pectives and may be better equipped to make decisions
on a systematic and system-wide basis."

".,.agencies sometimes have problems of coordination.
For example, the state's activities with regard to trans-
portation are divided among several agencies with the
result that there is no one central focus for compre-
hensive transportation planning where Louisiana has
jurisdiction, "

"Another area where there may be problems involving
a lack of coordination is in the pollution control field."
"...it appears that the present state administrative

framework for pollution control activities lacks centralized

control and coordination. At present, there is no single
agency in state government that has clear responsibility
for the overall pollution control program. "

-63~



8. "Another issue with regard to the administration of
natural resource agencies concerns the carrent reli-
ance on boards and commissions to govern the var-
ious agencies, "

9. "A further problem confronting many of the agencies
operating in the coastal zone is a perennial one--
lack of funds. Many of the agencies studied feel
that they are understaffed, underequipped, and
that salary schedules are too low."

These problems, viewed as a whole, have resulted in the substitution
of federal agency interpretations, values, and criteria in much of the deci-
sion-making process rather than state and local values. That is, many of
the decisions concerning coastal resource allocation are being made on
the basis of federal agency judgement rather than that of the State and
local governments. As the Corps of Engineers stated in a 1973 EIS,

"An overall plan for coastal lanc use in Louisiana does not currently
exist, and it is not known whan such a plan will be available for its
implementation. In absence of an overall plan, the Corps of Engineers
considers it feasible and desirable to proceed with projects that are
determined (by the Corps) to be in the best total public interest." (Final
Environmental Statement: Atchafalaya River and Bayous Chene, Bouef,
and Black, Louisiana, March, 1973).

If the State wishes its own values, criteria, and interpretations to
be substituted for those of the federal agencies, it must first determine
in a more precise manner exactly what the State's values and criteria
are, and it must then devise a means of applying them to specific
activities.
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CHAPTER IV
IMPACT ASSESSMENT METHODOLOGIES:
AN ANNOTATED BIBLIOGRAPHY



Adkins, William G. and Dock Burke Jr., 1971. ‘Interim
Report: Social, Economic, and Environmental Factors in High-
way Decision Making", research conducted for the Texas High-
way Department in cooperation with the U.S. Department of
transportation, Federal Highway Administration: College Sta-
tion, Texas; Texas Transportation Institute, Texas A & M
University.

The Adkins methodology is a checklist using a +5 to -5 rating system for
evaluating impacts but providing no guidelines for measuring impacts. The
approach was developed to deal specifically with the evaluation c¢f highway
route alternatives. Because the bulk of parameters used relate cirectly to
highway transportation, the approach is not readily adaptable to other types
of projects.

The parameters used are broken down into categories of transportation,
environmental, sociological, and economic impact. Environmental parameters
are generally deficient in ecological considerations. Social parameters em-
phasize community facilities and services.

Route alternatives are scored +5 to -5 in comparison to the present state
of the project area, not the expected future state without the project. Since
the approach uses only subjective relative estimations of impacts, the data,
manpower, and cost requirements are very flexible, Reliance or, subjective
ratings without guidelines for such ratings greatly reduces the replicability
of analysis and generally limits the valid use of the approach to & case-by-case
comparison of alternatives only.

The detailed listing of social and, to a lesser extent, econ¢mic parameters
may be helpful for identifying and cateloging impacts in other types of projects.
An interesting feature of possible value to other analyses using relative rating
systems is the practice of summarizing the number as well as the magnitude of
plus and minus ratings for each impact category. The number of pluses and
minuses may be a more reliable indicator for alternative comparison since it is
less subject to the arbitrariness of subjective weighting. These summarizations
are additive and thus implicitly weigh all impacts equally. (20, 166)

Alden, H.R., "Environmental Impact Assessment, A Procedure
For Coordinating and Organizing Environmental Planning",
College of Forestry and Natural Resources, Colorado State
University, Fort Collins, Colorado, and Thorne Ecological
Institute, Boulder, Colorado, unpublished.

This paper presents a seven-step procedure for conducting an environ-
mental impact assessment leading tc environmental planning. The seven steps
are as follows:
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(a) Coordination and communication

(b) Environmental resource inventory

(c) Evaluation of environmental dynamics

(d) Map graphics

(e) Description of the proposed land use changes

(f) Evaluation of environmental impacts resulting from
proposed alternative land uses.

(g) Recommendations to avoid or mitigate environmental
impacts.

The methods presented have been tested on several proposed land use
changes in the Rocky Mountain West.

Anderson, J. et al., October, 1973, "Environmental
Assessment", in Environment: A New Focus for Land
Use Planning. National Science Foundation, Wash., D.C.,
NSF/RA/E-74-001.

Environmental evaluation processes are analyzed in this paper in an
attempt to aid governmental bodies, at all levels, in the assessment of environ-
" mental impact. The numerous questions for which answers are being sought
regarding environmental assessment are seen as having one central similarity
in this discourse: they pose problems of evaluation in which comparisons are
being made between alternatives which require the assignment of weights to
the impacts of these alternatives - to the gains and losses of environmental,
social and economic things of value; and to the gains and losses of different
individuals or groups - in order to decide the "best" action to be taken.

Andrews, R.N.L., April, 1974. Comments on "An environmental
Evaluation System For Water Resource Planning," by Norbert Dee,
et al. Water Resources Research, Vol. 10, No. 2, pp. 376-78.

This comment questions several features of the system of Dee et al. The
discussion centers on the meaning of "parameter importance values," the selection
of parameters, the boundaries of the analysis, the value functions used, and the
need for more discussion of productive techniques. (20)

Andrew, R.N.L., 1973, "Approaches to Impact Assessment: Com-
parison and Critique". Presented at Short Courses on Impact
Assessment in Water Resource Planning: Amherst, Massachusetts:
Ann Arbor, Michigan; and East Sound, Washington, May and

June 1973.
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This paper identifies the principal tasks that must be perfcrmed in an im-
pact assessment of a major action; and in the context of these tasks, introduces
and critically compares a series of procedures that have recently been developed
or used for such assessment. It is the contention of the author that these pro-
cedures vary considerably in their general usefulness; that most of them are
appropriate for only some rather than all of the tasks associated with impact
assessment; and that the tasks for which some of them are best suited are not
those emphasized by their authors.

The task of planning impact assessment is subdivided into:

Identifying evaluative factors

Developing a system description
Formulating alternatives

The forecasting of effercts

The display of trade-offs

The evaluation of alternative sets of actions.

OB WO DN

Some of the procedures included are U.S.G.S. Circular 645, Battelle-
Columbus Laboratories/Bureau of Reclamation, Kane, and Sorensen. (20)

1. Identification of evaluative factors:

Checklists

Matrices

Gaming Approach (NEXUS)

Public and professional involvement in terms of meetings,
workshops and opinion surveys.

o0 o w

2. OSystems Descriptions
a. Cross-impact Matrices (Werth and Associates)
b. Networks (Robert R. Nathans Associates)
c. Combinations of matrices and networks
i. Stepped Matrix (Sorensen)
ii, K-SIM Technique (Kane)

3. Formulation of Alternatives;

a. This task cannot be effected through the development of a
"methodology". Rather, it must remain a function of the planners
of a project and guidelines set by the agency, state or planning
party.

4. Forecasting of Effects:

a. Intuitive approach; professional opinion
b. Delphi Techniques

c. Experimental manipulation of analagous systems
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d. Manipulation of a mathematical simulation of the system under
study.

5. Display of Trade-offs:

Cross-impact matrices

Narrative scenarios

Computer tracings (e.g., K-SIM)

Overlay techniques (McHarg)

Factor Profiles (Bishop)

Accounts or trade-off balance sheets (U.S. Water Resources
Council) (Atomic Energy Commission)

"m0 Q0T

6. Evaluation:
a. Direct display techniques (matrices, overlays, etc.)
b. Constraint setting; establishing standards and criteria
c. Weighting procedures: (Leopold) (Stover) (Battelle-
Columbus Laboratories) .

Armstrong, R.H.R., and Margaret Hobson, 1970, "The Use
of Gaming/Simulation Techniques in the Decision Making Process."
United Nations Paper No. ESA/PA/MMTS/21.

This method as been dubbed the NEXUS procedure by the authors. It
has been used in many situations as a device for eliciting key factors and con-
flicting assumptions about potential impacts of a project. It is used in a work-
shop setting in which participants, presumably reflecting a range of com-
petences or views on the planning situation, may start with a blank board, and
place around its edge items which each considers most important in the planning
situation at hand. A particular acticn is them assumed and the participants
attempt to identify the items which might be significantly affected by it, first
individually, and then, by discussion and argument over conflicting assump-
tions, collectively as a concensus. Gridded scaling cards can be used around
the outside of the board to keep track of conflicting assumptions, magnitudes of
impacts, or sequences of impacts.

NEXUS has essentially the same advantages and limitations as other
checklist procedures, except that it was explicitly designed to incorporate
multiple and conflicting judgements in a particular situation rather than as a
standard checklist to fit all situations. As a result, it involves greater risks
of ignoring some types of impacts, since it is very sensitive to the views and
abilities of the participants using it. For the same reason, however, it may
provide a better tool for identifying the potential impacts that are perceived
by participants as most significant, and thus for setting appropriate priorities
for further research and analysis. It can also contribute to establishment of an
open dialogue between agency personnel, non-agency professionals, and in-
terested citizens, which could be educative for all of them. (8)
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Arthur D, Little, Inc., April, 1971. "Transportation and
Environment: Synthesis for Action, Impact of National
Environmental Policy Act of 1969 on the Department of
Transportation, Volume 1: Summary." Prepared for
Office of the Secretary, DOT (Washington, D.C,)

This report is neither directly applicable to water resources planning,
nor is it limited in scope to environmental impact assessment per se. [How-
‘ever, Chapter III (pp. 23-38) contains a useful conceptual discussion of the
problems inherent in measuring environmental impacts. It is suggested that
an environmental impact can be described in terms of its "amount, effect
and value," where the "amount" is a quantity related to the physical or social
process that occurs, the "effect" is the response generated by the amount,
and the "value" is an indicator of the cost of the impact. The primary difficulty
lies in the fact that, at present, "only the 'amount' can ordinarily be measured
or forecast quantitatively, and even this is generally only possible for physical
rather than social impacts."

Potential environmental impacts of transportation projects are presented
in tabular form arranged according te category (e.g., noise, air quality, water
quality) and phase of project development. The classification of impac¢ts by
phase of development - planning and design, construction, and operation of
facility (subdivided into direct and indirect impacts) is a useful concept. Recog-
nition of the fact that environmental effects can occur in the planning and design
phase, i.e., before the start of construction, is notable.

Chapter III also presents five conceptual procedures for determ.ning the
significance of an impact and analyzing the trade-offs between alternatives.
These are: (1) reliance on the emergence of controversy, (2) evidence of gcvern-
mental concern through the "A-95 comment process," (3) presumption of a
direct relationship between significance and project scale or cost, (4) reliance
on the professional judgment of a multidisciplinary team of experts to predict the
probability of significant impacts intuitively, against a graded "significance
scale," and (5) environmental cost-benefit calculation, utilizing a systematic
framework in which environmental values are analyzed and evaluated using some
kind of "units of environmental quality." None of these procedures is elaborated
upon to any extent.

In general, the reference cited is a useful discussion of some of the im-
portant issues of impact analysis, particularly as they apply to transportation
projects, but does not present a complete analytical technique. (20,114,166)

"Assessing the Social Impacts Of Oil Spills", Proceedings cf an
Invitational Symposium Co-Sponsored by The Institute on Man
and Science and the U.S. Environmental Protection Agency,
Institute on Man and Science, Rensselaerville, New York,
September 25-28, 1973.



This report presents the results of an invitational symposium held to
encourage the development of techniques and methodologies for the assessment
of the social impacts of oil spills. The following major topics were presented
at the symposium:

(a) A general overview of the oil spill problem

(b) A description of the primary method currently used to
assess oil pollution damage, i.e., EPA's biological
assessment of oil spill impacts

(c) An examination of the legal response to oil spills by
damaged parties

{(d) The response of oil companies and their insurance
companies to o0il spills

(e) Three methodologies to assess the social impact of oil
spills, i.e., systems analysis, economic techniques
and political science approaches

(f) The role of public interest groups

(g) Direction and priorities for future developments in
assessment techniques and methodologies. (20)

Ballard, 1974. "Water Related Land Use Planning Guidelines,
Interstate Commission on the Potomac River Basin, Washington,
D.C.

This paper describes a methodology that can be used to perform land use
planning for water-related projects. A step-~by-step approach for carrying
out the planning process is presented., Methods for accomplishing each step
are described together with the physical and environmental factors which
should be considered.

Battelle Columbus Laboratories, Columbus, Ohio, 1973.
"Development of the Arizona Environmental and Economic Trade-
Off Model, " Office of the Governor, State of Arizona,

This report describes the Arizona Trade-Off Model (ATOM) which provides
a means of analyzing the manner in which human activity impacts upon the
natural environment at a macro, or aggregate, level. It furnishes a means for
evaluating the results of policy or program alternatives before they are implemented.
It is designed primarily for the evaluation of policies or programs affecting rates
of economic growth, the location of populations and activities, the general level
of environmental quality, and the use of land resources.

The model focuses on economic change, demographic growth, and environ-
mental quality. Economic growth is measured in terms of changes in employ-
ment by industry, changes in the size of the labor force, and unemployment rates.
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Demographic growth is measured by both migration and natural increase. Environ-
mental quality is evaluated through application of four quantifiable as well as
subjective environmental components: ecoclogy, physical/chemical, éesthetics,
and human interest. The trade-offs between economic growth and environmental
quality are measured in terms of economic opportunity costs. In doing so, the in-
tangible benefits of an improved environment can be balanced against problems
caused by economic growth.

In ATOM, the environment is defined in a broad context. The .mpacts of
various economic development and er.vironmental policies are measured in four
major categories:

1) Physical/Chemical
2) Ecology

3) Aesthetics

4) Human Interest.

These categories are also incorporated into ATOM as potential environmental
constraints on types and magnitudes of economic development. The constraints
of environmental policies may be used to modify the growth that is desired in a
state, a county, or a city.

Two types of environmental constraints are used in the ATOM to assess
the feasibility and desirability of economic development. These include physical-
chemical constraints and land-use constraints.

(a) Physical-Chemical Constraints

The waste released by an industry or population has impacts
on the air, water, and land of Arizona. These impacts are
measured by changes in physical/chemical parameters such
as Biochemical Oxygen Demand, Suspended Solids, Sulphur
Oxides, and Particulale matter. In ATOM direct measurements
of these parameters are used to establish environmental con-
straints. That is, alternate levels of say BOD or SO,, may

be allowed to enter the environment and by changing these
allowable levels, various environmental policies can ke intro-
duced into the model,

(b) Land-Use Factors

The location of an industry or population center, its design,
and the amount of waste released at a site have impactis on the
aesthetics, ecology, and human interest of the envirorment.

A detailed site specific environmental analysis can measure the
direct impact of these components. Because site specific,
geographic detail is not practical at the present level of model
development and these categories cannot be related directly to

- Q-

- .

utlilged Py
- s T 9



development, as is achieved in the physical/chemical category,
a macro-environmental approach is used. This approach
incorporates these semi-quantifiable components into ATOM
through special land-use factors.

The other three categories of the environment (aesthetics,
ecology, and human interest) , are transformed into "land-
use" factors. Therefore, a constraint on aesthetics, ecology,
and human interest is implemented in the model by constrain-
ing the type of and extent of land use allowed in a particular
location in Arizona. (20)

Bender, M. and Ahmed, S.B., February, 1974. "Index of
the Composite Environment (ICE): A basis for Evaluating
Environmental Effects of Electrical Power Generating Plants
in Response to NEPA." Oak Ridge National Laboratory, Oak
Ridge, Tennessee. ORNL-TM-4492,

This manual presents a procedure for: 1) Evaluating the environmental
impacts of electric power generating plants; 2) Correlation of impacts with

"economic considerations; 3) Selection of alternative site locations and plant

types. The ultimate intent of the method is to enable the evaluator, acting
in the public interest, to see the balance of trade-offs for several alterna-
tives in terms of both environmental and monetary costs.

Two major evaluative components are involved in the method. The first
is an environmental impact evaluation component in which impacts of each
alternative are defined, evaluated, weighted, and aggregated. The second
is an economic evaluation which is a modification of the traditional benefit-cost
analysis.

Two purposes can be served by this type of analysis: 1) preliminary
screening of potential sites and power generation combinations; and 2) a
mathematically derived, graphically displayed method for determining
the point of diminishing returns between economics of power generation
and environmental quality obtained.

The authors contend that with this method "... it is possible to measure
relative environmental impact as a function of environmental controls avail-
able through engineering and operational alternatives."

The need for inclusion of both environmental constraints in the evalu-
ation process is emphasized. Environmental constraints are based on regula-
tory requirements in combination with a value scale for damages which may be
mitigated by appropriate environmental controls. The economic constraints

are related to market price and demand considerations with resource availability

as an independent limitation.
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The matter of public preference and its influence on environmertal
evaluation is recognized, and approaches to weighting various elements of the
ICE are suggested to balance their significance. The AEC Table of Environmental
Impacts is used as the basis of the approach developed in this study, but its
application is not restricted to this combination of environmental effects. It
is adaptable to almost any type of environmental evaluation where monetary
and non-monetary considerations are involved.

Risk-sensitive control actions are identified as important factors in
environmental evaluation. The lack of suitable methodology for appraising risk
is noted, and certain qualitative guidelines are offered with respect tc environ-
mental decisions as a means of establishing a suitable risk-aversion a‘titude.

The approach is designed to meet the needs of regulatory agencies
which must deal with environmental impacts. With some further development
of detailed methodology and with proper use of reference experience, the ap-
proach described in this report should be usable in providing a ratiorial basis
for environmental evaluation for regu’atory purposes in response to NEPA,

The method proposed in this document is a rather sophisticated and
complicated approach to impact assessment. In theory, it more closely approaches
a true impact assessment than any other reviewed. The strong point of the
method is that it attempts to clearly delineate the trade-offs, both "monetary"
and "environmental", It goes further than most approaches by specifving the
means by which the traditional economic ccsts and benefits are to be compared
with the attainment or retention of environmental quality.

The problem with the approach is its complexity would take a fair amount
of expertise and training to utilize, and its presentation to the public would be
quite defficult. Inevitably the value judgement inherent in both the environ-
mental weighting system and the economic analysis become buried in the
graphs and aggregation of factors. Manipulation of the data could easily
bias the analysis.,

The concepts and methods applied in this approach are worth further
consideration.

Bishop, B., 1972, "An Approach to Evaluating Environmertal,
Social, and Economic Factors In Water Resources Planning,"
Water Resources Bulletin, Vol. 8, No. 4, pp. 724-734,

Decisions among water resources planning alternatives must consider,
along with engineering and economics, a variety of environmental andl soical
effects which are viewed and weighted differently by different interest groups.
This paper briefly discusses present methods of project evaluation and then
describes an appoach adapted from highway planning literature for evaluating
both monetary and non-monetary variables and presenting them to de¢ision
makers at all levels, Social and environmental consequences are analyzed
and presented using a graphical description called a "factor profile" which
measures in appropriate units all relevant non-monetary effects of each alter-
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native. Then, using the factor profile and engineering-economic analysis, a
series of paired comparisons are made to obtain a preference ranking among
alternatives. Since preference decisions are extremely complex, a step by step
procedure to simplify the decision-making process is described. A case
example considering four proposed flood control alternatives with the relevant
environmental and social impacts is given to illustrate the use of the factor
profile and the decision making procedure,

As a basis for evaluating and communicating both monetary and non-
monetary consequences, two rules must be kept in mind:

1. The decisions must be based on the differences among alternatives.

2. That money consequences must be separated from the consequences
that are not reducible to monetary terms; then these irreducibles must be
weighed against the money consequences as part of the decision making process.

Methodology:
1. Economic Analysis

Perform an economic study which includes all factors that can be
reduced to monetary terms. This step is essentially a conventional cost-benefit
analysis.

Once the costs and benefits for each alternative have been assigned, an
incremental analysis is performed. This yields a second B/C ratio which relates
the benefits and costs of one alternative to each of the others, The result is a
ranking of alternatives according to benefits and costs.

2. Factor Analysis
a. Select factors for examination. Factors and measures should be
selected which will adequately describe all important elements of community and
environmental impact.
b. Prepare factor profile. This is a graphical representation based
on the factors which describe by some appropriate unit of measure the effects
of each proposed alternative,

3. Economic and Factor Profile Analysis

Alternatives are compared on the basis of the economic analysis and
the factor profiles.

a. Alternatives which are clearly dominated by other in both the
economic and factor analysis can be eliminated immediately.
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b. Paired comparisons of alternatives. For each viable alternative,
the incremental gains and losses for each factor are compared with the re-
maining set of alternatives.

From this point, the trade-offs that will be required for the imrlementation
of one alternative versus those required for each of the other alternatives can be
clearly seen, It is then up to the decision-maker to choose an alternative in light
of the monetary and non-monetary gains and losses.

A major draw-back of this system is the lack of a method for aggregating the

total impact of each alternative.

An associated problem is found in the selection of "factors" for analysis.
The relative worth of alternatives can be affected by assigning too many or too
few factors pertaining to economic-ernigineering parameters on one hand or en-
vironmental-. ocial factors on the other. This is the analysis can be prejudiced
toward one alternative or another by manipulating the number and subject
matter of the factors analyzed. This problem is evident in all of the "dimension-
less number-type" analysis.

The authors of this article provide no enlightenment as to how one should
go about selecting these factors for analysis, except that factors found to be
essentially identical for feasible alternatives should be eliminated frcm the

“analysis. Such action, as they stress, allows the evaluator to concentrate
on the differences between alternatives.

Interjection of the "no action" alternative complicates the analysis, It
does not appear to have been set up for that type of examination. Differences
between the no action and any other alternative are almost all-encompassing.

The system's strong point, in the view of some, is that it does not regquire
the assignment of weighting factors, and allows the reviewer to make his own
estimate of the worth of the "losses and benefits."

Bisselle, C.A., et al., 1972. "National Environmental Incdices:
Air Quality and Outdoor Recreation."” MTR-6159, The MITRE
Corporation, McLean, Virginia.

Separate indices of Air Pollution and QOutdoor Recreation have been
formulated and computed for a number of cities in the United States. Guide-
lines for implementation of an operational data collection and reporting
system to allow routine computation of these indices are also contained in
this report. The results have been prepared by The MITRE Corporation for
selected use by the Council on Environmental Quality in preparing its third
Annual Report on Environmental Quality. (20)
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Breese, et al, 1965. "The Impact of Large Installations on Nearby
Areas," Department of the Navy, Bureau of Yards and Docks,
U.S. Naval Civil Engineering Laboratory, Port Hueneme,
California, prepared by Bureau of Urban Research, Princeton
University (AD 641925).

This analysis of the impact of large installations on nearby areas was
undertaken, first, to identify both the characteristics of impact patterns and
the devices for anticipating related events and issues, specifying their nature
and importance. Stress is placed on the critical early years of the impact
situation, for it is then that the characteristics of forthcoming changes begin to
become evident and harbingers for the future become clear. The second ob-
jective is to suggest procedures or methods for dealing effectively with the
impact situation during its various stages of development, particularly in the
critical early vears.

The study consists of an introduction in Part 1, followed by five case
studies in Part 2, and recommendations in Part 3. The case studies are United
States Steel Corporation's Fairless Works, the Grumman aircraft plant on
Long Island, the reactivation of a U.S. Air Force base near Dover, Maryland,
a U.S. Navy training base (Sampson) in central New York State, and the Savannah
River plant of the AEC. (20)

Bromley, D.W., et al., 1972. "Water Resource Projects and
- Environmental Impacts: Towards a Conceptual Model," Water
Resources Center, University of Wisconsin, Madison.

As multiobjective evaluation of water resource investments becomes
more common, it is important to develop conceptual bases for including
monetary as well as nonmonetary impacts in the evaluation process. This
is currently hampered by the lack of a comprehensive and systematic model
which permits the identification and display of the many project impacts.
And, more importantly, there is little information on the linkage between
economic activity and many environmental impacts. A start is made by de-
picting natural resource use by sector of economic activity, with concentration
on land use. A simulation model is developed which will determine acres in
certain land use categories in Southern Idaho over time without any water
development. By being able to predict land use changes with and without a
project, the first step in linking economic activity to certain environmental
impacts has been taken. (20)

Brown, T.J., 1972. "A Suitability Basis For Analysis." University
of Mighican, Presented at Conference on Impact Assessment in
Water Resource Planning, Ann Arbor, Michigan, June 3-9, 1973.
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This paper presents a highly abstract approach to the problem of

land use planning. It begins with the premise that "Each area of land, water,
or alr has a suitability for certain single or multiple land uses and a rank order
within these use categories." The author then proceeds to present systems
analysis techniques to determine the optimum suitability for a given land parcel,
and to show how these techniques are applied in two case studies. Hls method-
ology is as follows: The first step is one of problem determination, where the
consequences of an action and the magnitude of their impact upon the present
functions of the resources are assessad. The second step involves definition

of the study area. It is important to select the smallest body of land which will
in fact include all the pertinent physiographic and economic features which will
impinge upon the study. The last step is the suitability evaluation methodology
itself. The author says that suitability analysis in which natural resources
constrain development rather than atiract it is the desirable procedure. The
analysis procedure consists first of a descriptive inventory of relevant data
concerning the area, which are then subjected to multiple factor analysis such
as "sieving" or overlaying, or use of a numerical point rating syster.. The
selection of the particular method will be a function of the conditions of available
data and other factors. Two examples of case studies applying analytical
methods are then given. These are the Staten Island Study done by lan McHarg
in 1969, and the Honey Hill Study, done by Carl Steinitz of Harvard University
~in 1971, (20)

"Bureau of Outdoor Recreation. March 1974, Handbook: Applications
of Remote Sensing and Computer Techniques for Recreation Planning,"
Vol. 1,2,3 and 4. University of Winconson, Madison, Wiszonson.

This environmental assessment system is unique in its remote sensing
data gathering and its computer-gencrated overlays, Statistical methods for
sampling the project area (divided into cells for study by random sampling)
are documented. A total Impact Index (II) is calculated for each of the cells and
compared to the Expected Impact testing of other methodologies. (20)

Cairns, J., 1967. "The Use of Quality Control Techniques in the
Management of Aquatic Ecosystems." In Water Resources Bulletin,
Vol. 3, pp. 47-53.

The article contains a brief summary of the effects of pollution upon the

structure of aquatic communities and outlines the reasons for regionil manage-
ment. A plan for carrying out such a program is suggested. (20)
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Cardini, L.P., 1973. "Guide to Professions For Impact Assessment."
Presented at Conference on Impact Assessment in Water Resource
Planning, Ann Arbor, Michigan, June 3-9, 1973.

This guide is intended to provide the user with a listing of professional
expertise in the area of impact assessment. The list of environmental effects
around which the guide is structured is based on the Corps of Engineers report
"Guidelines for Assessment of Economic, Social, and Environmental Effects
of Civil Work Projects," pursuant to Section 122 of the River and Harbor and
Flood Control Act of 1970, dated 28 September 1972,

The first part of the guide lists environmental impacts by type, and the
professions which may provide insight into each type and subtype. Three major
impact types are identified, social effects, economic effects, and environmental
effects. For example, under social effects, a sub-type is "desirable community
growth." The professions listed under this are: anthropology - applied, cul-
trual, political, social, human ecology; demography; economy - regional, urban,
economic geography; planning - all fields; political science - government,
public administration, political psychology; home economics; history; sociology -
social psychology, social work, rural and urban sociology; mathematics - statis-
tics, simulation; aerial photogrammetry; cartography.

Part two of the guide gives a definition of each profession cited in part
one. (20)

Central New York Regional Planning and Development Board.
1972. "Environmental Resources Management," Prepared for
Department of Housing and Urban Development. (Available from
the National Technical Information Service as PB 217-517.)

This methodology employs a matrix approach to assess in simple terms
the major and minor, direct and indirect impacts of certain water-related
construction activities. It is designed primarily to measure only the physical
impacts of water resource projects in a water shed, and is based on an identi-
fication of the specific, small-scale component activities that are included in
any project. Restricted to physical impacts on nine different types of watershed
area (e.g., wetlands) and fourteen types of activities (e.g., tree removal),
the procedure indicates four possible levels of impact-receptor interactions
{major direct through minor indirect) . Low to moderate resources in terms
of time, money, or personnel are required for the methodology, due princi-
pally to its simple way of quantification (major versus minor impact) . However,
the procedure is severely limited in its ability to compare different projects or
the magnitude of different impacts. There is no spatial or temporal differenti-
ation, hence the full range of impacts cannot be assessed. Impact uncertainty
and high damage-low probability impacts are also not considered. Only two
levels of the magnitude of an impact are identified while the importance of
the impacts are not assessed, resulting in moderate replicability. The lack
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of objective evaluation criteria may produce ambiguous results. NEFA re-
quirements for impact assessments are not directly met by this procedure.

The value of this methodology is less in the actual assessment of the
quantitative impacts of a potential project than in a "capability ratin¢ system"
which determines recommended development policies based on existing land
characteristics. Thus, guidelines on desirable and undesirable activities
with respect to the nine types of watershed areas are used to map a region in
terms of the optimum land use plan. The actual mapping procedure ls not
described, however, and hence that aspect of the impact assessment methodo-
logy cannot be evaluated here. (20, 166)

Commonwealth Associates, Inc. 1972. "Environmental
Analysis Systems," Report R-1447, Prepared for Northern
States Power Company, Jackson, Michigan. Appendix B
under separate cover.)

A comprehensive environmental evaluation system for comparing
alternative proposals for facility location and development is described.
The system utilizes a concept of environmental hierarchy and an external
weighting of this hierarchy to develop a relative adverse environmental
impact number for each alternative., The alternatives are then displayed on
a two-dimensional plot of impact vs. differential cost. Appendix B describes
an iterative computer display system that performs the calculations and
permits the investigation of the effects of changes in the external weights.

(20)

Crawford, A.B. 1973. "Impact Analysis Using Differentially
Weighted Evaluative Criteria," in Multiple Criteria Decisionmaking,
Cochrane and Zeleny, Eds., University of South Caroline Press.

This paper is of two parts: the first deals with a method of analyzing
alternative plans using multiple evzluative criteria, and the other discussas

its application in an analysis of the value of impacts of several highway corridor
alternatives. Delphi techniques are used to generate needed information for the

model. After the weights of evaluative criteria are established, a computer-
aided analysis procedure yields the impact information. In final, through a
computer-generated matrix the alternative's value-sensitive consequences can
be learned.
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Cross, F.L., 1973. "Assessing Environmental Impact,"
Pollution Engineering, Vol. 5, No. 6, p. 34(2).

An examination of scientific and matrix analysis. The author compares
scientific and subjective impacts and value judgment techniques. He reviews
the methodologies of Leopold, Battelle, and the Army Corps of Engineers, It
is suggested that environmental data should be charted on an Assessment
Function Curve, which may well not be linear. (20)

Dee, Norbert and Neil L, Droby, April, 1972, "Environmental
Assessments for Effective Water Quality Management Planning,"
prepared by Battelle-Columbus Laboratories for the Environmental
Protection Agency (Washington, D.C.).

This short (23 pp) report was prepared to give guidance to those
planners responsible for preparing environmental assessments for basic,
metropolitan, and regional water quality management plans. The report
itself does not contain any new material: the discussion concerning the
content of an environmental assessment is taken largely from EPA's pub-
lished procedures for EIS preparation; the approach and "method of con-

" ceptualizing the environment" represents an abbreviated version of the

"Environmental Evaluation System (EES)" developed for the Bureau of Re-
clamation (Dee, et al., Jan. 1972) . However, in this report the EES is
presented more in terms of a conceptual framework, rather than a detailed
methodology. The environment is again broken down into four major cate-
gories, subdivided here into seventeen components, a number of which
have been slightly renamed. Environmental parameters are not specified,
but a list of suggested parameters (based on the aforementioned study for
the Bureau of Reclamation) is given. Their methodology for weighting
and aggregating non-commensurate environmental values, developed in
the other roport, is only alluded to here. They simply state that, "To
trade off beneficial impacts with adverse impacts and to obtain a net im-
pact, each parameter must be assigned a weight. This weight should reflect
the parameter's relative importance in the entire environmental system."
In essence, this report deals primarily with the impact analysis
part of their overall assessment methodology; the evaluation procedure
is described only in concept. However, two weaknesses can be discerned
in their "systematic view of the environment," i.e., their "classification
approach" to impact identification. Since their approach is, for the most
part, a categorized check list, it is subject to an inherent weakness of
any checklist: namely, there is no provision for dealing with the many
interrelationships among the items in the checklist. The other major short-
coming in the framework is that it does not deal explicitly with the tem-
poral aspect of impact analysis. It should be noted that these problems
are recognized and briefly discussed (though not resolved) in this report.
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Dee, Norbert, et al., January 1972, "Environmental Evaluation
System for Water Resource Planning," final report to the Bureau of

Reclamation, U.S. Department of the Interior, prepared by Battelle-

Columbus Laboratories {Columbus, Ohio).

This report presents the refined version of the Environmental Evalu-
ation System (EES) for evaluating the environmental impacts of the Bureau
of Reclamation's water resource projects, developed under a previous con-
tract. These refinements were made in the course of field testing tke system
on the Bureau's Bear River Project in Utah, Idaho and Wyoming,

This methodology is a checklist procedure emphasizing quantita-
tive impact assessment. It was designed for major water resource projects
but most parameters used are also appropriate for other types of projects.
Seventy-eight specific environmental parameters are defined within the
four categories of ecology, environmental pollution, aesthetics, ancd human
interest. The approach aoes not deal with economic or secondary impacts
and social impacts are only partially covered within the human interest.

The EES developed by Battelle-Columbus is based upon a hierarchical
arrangement of environmental quality indicators ~ an arrangement that
classifies the major areas of environmental concern into major categories,
components, and ultimately into parameters and measurements of environ-

" mental quality. The EES provides for environmental impact evaluations in
four major categories: ecology, environmental pollution, esthetics, and
huinan interest. These four categories are further broken down into 18
components and finally into 78 parameters.

In response to requirements established by the Bureau of Reilamation,
the approach used in developing the EES was comprehensive, systématic,
and interdisciplinary. The research team that participated in the cdevelop-
ment of the EES was comprised of individuals representing the follcwing dis-
ciplines: civil engineering, water resources management, sociology,
ecology, and landscape architecture,

The EES described in this report provides a means for measuring or
estimating selected evnironmental impacts of Bureau projects in commen-
surate units termed Environmental Impact Units. Results of using “he EES
include a total score in Environmental Impact Units "with" and "without"
the proposed project; the difference between the two scores is one measure of
environmental impact. Environmental impact scores developed in the EES
~ are based upon the magnitude of specific environmental impacts and their
relative importance as judged by the interdisciplinary team conducting
the research.

The categories and components developed for the EES for Bureau of
Reclamation project evaluations are:

(240) Ecology (402) Environmental Pollution
(140) Species and (318) Water Pollution
Populations (52) Air Pollution
-§2=
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(100) Habitats and Communi- (28) Land Pollution
ties Ecosystems (4) Noise Pollution
{Descriptive only)

(153) Esthetics (205) Human Interest
(32) Land (48) Educational/Scientific
(5) Air Packages
{(52) Water (55) Historical Packages
(24) Biota (28) Cultures
(10) Man-Made Objects (37) Mood/Atmosphere
(30) Composition (37) Life Patterns

(28) Land Pollution
{(4) Noise Pollution

the key level in the hierarchy is the third -- "environmental para-
meters". These parameters were carefully selected so that each would
represent "a unit or an aspect of environmental significance worthy of
separate consideration." It is at this level that a technique for transforming
all the parmeters into commensurate units is introduced. The technique
consists of the following three steps: (1) The parameter estimates (based on
environmental measurement data, level 4 of the EES, are transformed into
"environmental quality vaiues (EQ" (from 1 to 1) by means of "value func-
tions" which relate environmental quality to some parameter scale (e.qg.,
feet, acres, mg/l). (2) All the parameters are weighted in porportion to
their relative importance. These weights are determined by the research
team using "ranked pairwise comparisons" and an adaptation of the so-
called Delphi method, and are expressed Parameter Importance Units (PIU)
based on a total of 1,000 PIU. (3) The commensurate units, called Environ-
mental Impacts Units (EIU), are then obtained by multiplying PIU by EQ.

It is not very difficult to find fault with this evaluation system. All
of the problem areas inherent in impact evaluation approaches in general,
noted in section 3.3 of the chapter, can be found in this approach. In
addition, the method contains a number of specific weaknesses aside from
the general problems involved in quantifying aspects of environmental
quality which have not yet even been qualitatively well described, and
aggregating all these values into one measure. The EES has no provision
for dealing with interrelationships among parameters. Another major
weakness is the complete omission of secondary or project-induced ("In-
direct-use" is their terminology) impacts from consideration in the EES.
These secondary impacts were excluded from the scope of the study because
they were outside the "responsibility of the Bureau."

For the reasons noted both above and in section 3.3 of the chapter,
we do not share the reports rather cavalier contention that the approach is
"... ready for use by the Bureau of Reclamation in both its project planning
and evaluation activities." (114, 20, 166)
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Dee, Norbert, et al., 1973, "Planning Methodology fcr Water
Quality Management: Environmental Evaluation System,"
Columbus, Ohio: Battelle Memorial Institute.

This unique methodology of impact assessment defies ready classifica-
tion since it contains elements of checklist, matrix, and network approaches.
Areas of possible impacts are defined by a hierarchical system of four
categories (ecology, physical/chemical, aesthetic, social), 19 comrponents
and 64 parameters. An interaction matrix is presented to indicate which
activities associated with water quality treatment projects generally impact
which parameters. The range of parameters used is comprehensive, ex-
cluding only economic variables, ,

Impact measurement incorporates two important elements. A set of
"ranges" is specified for each parameter to express impact magnitude on
a scale from zero to one. The ranges assigned to each parameter with a
component are then combined by means of an "environmental assegsment
tree" into a summary environmental impact score for that component. The signi-
ficance of impacts on each component is quantified by a set of assigned weights.
A net impact can be obtained for any alternative by multiplying each com-
ponent score by its weight factor and summing across components.

The key features of the methodology are its comprehensiver.ess,
its explicitness in defining procecures for impact identification and scoring,
and its flexibility in allowing use of best available data.

Sections of the report explain the several uses of the methodology in
an overall planning effort and discuss means of public participation. The
data, time, and cost requirements of the methodology when used for impact
assessment are moderate, though a small amount of training would be re~
quired to familiarize users with the techniques used.

Because of its explicitness, the methodology possesses only minor
ambiguities and should be highly replicable. Because the environmental
assessment trees are developed specifically for water treatment facilities,
the methodology cannot be adapted to other types of projects without recon-
structing the trees though the parameters could be useful as a siniple check-
list.

One potentially significant obstacle to use of the approach i the
difficulty of explaining the procedures to the public. Regardless of the
validity of the "trees", they are unfamiliar devices developed by highly
specialized multivariant analysis techniques and public acceptance of con-
clusions reached by their use may be low. (166)

Ditton, R.B. and T.L. Goodale, 1972. "Environmental Impact
Analysis: Philosophy and Methods," Editors, Sea Grant
Publication WIS-SG-72-111, Proceedings of the Conference on
Environmental Impact Analysis, Green Bay, Wisconsin.
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This book is a congeries of articles on the environmental assessnient
process. Authors evaluate present methods, suggest criteria around which
future techniques should evolve, and provide interpretation as to the purpose
and scope of the entire assessment endeavor. Articles of special interest are:

J. Armstrong: "Systems Approach to Environmental Impact; " calls for
time space grid systems that consider density, duration, and the synergistic
effects occurring with other proposed systems,

P. Sager: "Conceptualizing Environmental Impact; " warns that it is
premature to construct a framework of critical factors and associated values
scales in the absence of a widely accepted philosophy of environmental
variables.

E. Roshin: "Some Thoughts on Impact Statements and Mathematics,"
warns that quantification can result in twisted interpretations and
dangerous de-emphasis of those parameters that do not readily lend themselves
to quantification.

J. Sorensen: "Some Procedures and Programs for Environmental Impact
Analysis; " states that it is necessary to deal with secondary effects. One should
list possible environmental effects and then define salient ones due to aspects of
scarcity or uniqueness, Recommends "cause-condition-effect" networks.

Krauskopf and Bunde: "Evaluation of Environmental Impact Through A
Computer Modeling Process; " regards the essence of impact as the loss of deversity,

"~ recommends a computerized four-phased "Regional Environmental Manage-

ment Allocation Process" (REMAP) .,

Dunning, Mark C. 1974. "A Systematic Approach to Social
Impact Assessment." U.S. Army Corps of Engineers, St. Louis
District, Presented at Fifth Annual Environmental Design
Research Association Conference, Milwaukee, Wisconson.

May 29 - 31, 1974,

The approach to social impact assessment discussed in this paper is
compased of two parts. In the first portion of the process, the project area
is disaggregated into major interest groups and publics. Major community
issues are also identified so that the character of interrelationships among
these groups is more apparent. This type of baseline data is aimed at develop-
ing an understanding of the project area social system. Utilizing this under-
standing as a frame of reference, plans are then compared on the basis of
the manner in which costs and benefits are distributed over the project area.
By forecasting future social conditions given the assumptions of plans or
perceptions guiding planning, an understanding of the social trade-offs that
alternative plans entail can be developed. This understanding in turn can be
reapplied into the planning process to add another dimension to choices
that must be made in developing project plans.
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Dyer, J.S., 1973. "A Time-Sharing Computer Program
for the Solution of the Multiple Criteria Problem."
Management Science, Vol. 19, No. 12

This note presents a description of a time-sharing computer program
written to implement a man-machine interactive algorithm for the solution
of the multiple criteria problem. The interactive algorithm was suyggested
in a recent paper by Geoffrion, "Vector Maximal Decomposition Programming,”
"Working Paper No. 164, Western Management Science Institute, University
of California, Los Angeles, September 1970. A unique feature of this program
is the man-machine dialog which obtains information from the decision-maker
through a series of simple, ordinal comparisons.

Eisel, L.M., and J.J. Gaudette. April 1974, "Comments on An
Environmental Evaluation System For Water Resource Planning
by Norbert Dee, et al." Water Resources Research, Vol. 10,
No. 2, pp. 379 - 380,

This comment criticizes the system of Dee et al. They claim that this
system is not consistent with the NEPA and Water Resource Council's prin-
ciples of disaggregated information to decision makers. They further question
the desirability of estimating the necessary weights and parameters. (20)

The authors of this evaluation believe that the Environmental Evaluation
System (EES) is "inadequate for use under real conditions for several reasons.

They object to weighting and aggregation on the grounds that, though
these systems consolidate the data, they obscure the basis of value judge-
ments, making it difficult for reviswers to question these judgements. By
providing a detailed explanation cf the value judgements, one would, however,
"compromise the data aggregation objective of the EES."

The EES system tends to obscure new problems a proposed project
may create. Dee's system tries to correct for this by the use of the "red flag"
procedure.

The EES procedure most vulnerable to criticism involves the PIU, These
weights are to be established by "society" and they would not vary "..once
they have been established by society." The authors do not describe who
constitutes "society", nor how society is to determine these weights. The
legislative process has been suggested by others to provide these weights.
Freeman and Haveman argue that such an action would be "... nalve,
unworkable, and undesirable." The authors feel that such weighting by
nonelected technicians would simply insert, highly undesirable "personal and
biased judgements into the process,"”

The authors maintain that in the development of the EES. Dee, et, al.,
ignore and incorporate the evaluation problems that have plagued welfare
economists for years.

That these weights would ke invariant from project to project ic criticized

as being unrealistic.
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Further, assigning weights to such parameters as D.0O. and B.O.D. can
easily be questioned, but when one attempts to assign values to-such parameters
as "awe-inspiring", "oneness with nature", etc., the liklihood of disagreement
increases dramatically.

Lord and Warner have succinctly summarized t..e deficiencies in
methodologies similar to the EES:

"Nonetheless, we are forced to conclude that the indices of environmental
quality which we have examined carry more danger than promise if
adopted in their present forms. It is too easy for a busy decision

maker to accept uncritically a numerical value whether embodied in a
benefit-cost ratio or an environmental index. It is also too easy

for such an index to become a substitute for full public information

and the resolution of conflicts by creative plan formulation and political
bargaining."

Environmental Impact Center, Inc. November, 1973. "A Methodology
for Assessing Environmental Impact of Water Resources." Cambridge,
Massachusetts

Environmental impacts of water resource projects are assessed with a
dynamic simulation model for forecasting regional economic and demographic
changes and their interactions with water supply and water quality over time.
The model was applied to the Massachusetts portion of the Connecticut River
Bagin.

Modular sectors were developed to forecast regional population and
industrial levels, intra-regional land use patterns, and recreational activities.
These are linked to a water sector which models stream flows, water supply
withdrawals and consumption, and water quality in terms of dissolved oxygen
and carbonaceous and nitrogenous oxygen demand. Water quality is based
on both point wasteloads from domestic and industrial sources and dispersed
source wasteloads from urban runoff. A final module represents biclogical
activities in a stream, including algal concentrations and fish populations.

The population and industry sectors project demographic and economic
changes in the region under study. Population is subdivided into six age
groups. Industry is divided into eight categories based on cost factors in-
fluencing industrial location decisions. These two sectors are linked through
supply and demand for labor: job opportunities encourage in-migration; re-
gional labor markets and wage rates affect industrial growth.

Land use is forecasted from demand for single-family and multi-
family dwellings, based on demographic characteristics, and demand for
commercial and industrial space, based on the industry mix in the region.
Groups of households and businesses with similar demands choose locations
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within the region based on the extent to which the characteristics of subre-
gional zones match their preferences. Within each zone, land is converted
to urban use or re-developed at higher densities depending on the level of
demand for each use relative to tha existing supply. Land uses forecasted
include single- and multi- family residential, industrial and commercial,
other urban uses, including institutional and roads and streets, recreational
land, and vacant land.

The water sector uses information on the amount and distritution of
‘land uses to forecast water withdrawal and consumption, and point and dis-
persed source wasteloads for each reach in the river system of the region.
Water quality is estimated in terms of dissolved oxygen and carbonaceous
and nitrogenous oxygen demand. Steady-state conditions are assumed,
with base flows and temperature specified exogenously. The transient
water quality impacts of dispersed source wastes are estimated in a sub-~
model by superimposing a storm on the assumed steady-state condlitions,
Wastewater management plans may be evaluated by specifying outiall loca-
tions, treatment levels, and service areas for proposed wastewater systems.
The water sector can also be used to estimate the impacts of flow gugmenta-
tion and interbasin transfers of water.

The recreation sector uses information on socioecconomic characteris-
tics, the amount of existing recreational land, and facilities (including com-
petition among different sites) and water quality to forecast recreational
visits in the region and extent of recreation-supported employmerit. Recrea-
tional activities are subdivided into fishing, boating, swimming, and sight-
seeing.

The riverine ecosystem is modeled in the biology sector in terms of
three trophic levels: algae, zooplankton, and fish. Biological activities are,
of course, dependent upon water quality in the reach, including Lioth nutrient
and dissolved oxygen concentrations. The biology and recreatiori sectors
interact through fishing.

The model was applied to the Massachusetts portion of the Connecticut
River Basin to test its accuracy and to identify possible limitation# or diffi-
culties when applied to a specific situation. Model simulations were compared
to measured or estimated changes in the region wherever possibla. (20)

Environmetrics, Inc. 1971, "The River Basin Model: An Overview."
Environmental Protection Agency, Water Pollution Control Research
Series, Washington, D.C.

The River Basin Model is 8 man-machine simulation model, used prim-
arily to replicate the interactions taking place, within a real or hypothetical
area, between the local water system and the full range of economic, social,
and governmental activities of that area. It is a water resource model repre-
senting supply of, demand for, and quality of water, but it is als® a labor
market model, a land use and assessment model, and several mor; it is a
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model of an entire regional system with water a subsystem realistically
interacting with all the other major subsystems; the output from the operat-

ing programs of the computer package illustrates the impact that the water
system has on such phenomena as housing selection, employment, and govern-
ment budgetary activity. Model users are given control over all the resources
of the local area being represented. Most of the local business and population
use municipally supplied water which must be drawn from the local water
system and treated if necessary. The model users may make a wide range of
private and public policy decisions which affect the simulations for each of

the above phenomena, and which impact the environmental quality of the repre-

sented area. (20)

Fabos, J7.C. 1973. "Model for Landscape Resource Assessment,"
Water Resources Research Center, University of Massachusetts
at Amherst, Part 1 of the "Metropolitan Landscape Planning Model" .

The development and application of a landscape resource assessment model
designed to estimate landscape change, both positive and negative, caused by
urbanization in the Boston metropolitan region since 1945, The model incor-
porates the quantitative assessment techniques which were designed to esti-
mate water quality, the use of questionnaires, matrices, mapping of value
change isopleths, and other sub-models for parameter evaluations. This is
only the first step - a second step is planned that will be designed to provide
planners with a model for land use allocation and land use activity management.

(20)

Flamm, B. 1973. "A Philosophy of Environmental Impact Assessment."
Journal of Soil and Water Conservation, Vol. 28, No. 5, September/
October, 1973 pp. 201ff.

In this view of the assessment process, preferences are expressed for
an operational model dealing with interrelationships. When concern with process
and procedures dies down, quality and substantive aspects can be more attended.
He defines adequate statements and explains why a matrix "in suo jure" is not
enough. A broad qualitative procedure of environmental assessment concludes
the paper. (20)

Of particular note is the author's opinion that many individual actions
now requiring an EIS may not need one in the future if the action is covered by
a good up-to-date plan and EIS on the plan. This leads to the conclusion that
EIS's on more general plans are very desirable.

However, most analytical methods developed to date are oriented toward
single projects. Therefore, the author calls for new research for the develop-
ment of a framework for analysis of various "hierarchies” of actions or levels of

plannings.
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The author points out that although the emphasis of NEPA was ¢riginally
thought to be an evaluation of alreacy agreed upon actions and a casual look
at possible alternatives, it is becoming evident that through experier.ce, court
interpretations, administrative actions, GAO opinion, and CEQ activities, the
NEPA process has evolved into a more useful decision-making concegit.

Franklin, William E. and Robert G. Hunt, April 1972. "Environmental
Impacts of Polystyrene Foam and Molded Pulp Meat~Trays, A Summary",
prepared for Mobil Chemical Company by Midwest Research Institute
(Kansas City, Missouri) .

This report is worthy of note for the unique environmental impact
assessment concept it presents. Because the actual analysis is of little con-
cern in this review, and because the details of the analysis can be faulted in
a number of aspects, only the concept below is considered.

The objective of the study was to analyze the ".. .total environmental
impact caused by the production, delivery, consumer use, and final dis-
posal of two alternative fresh meat packages, polystyrene foam and molded
wood pulp." The methodology, which they label "environmental profile analysis,"
is similar in concept to economic "input-output analysis." The analysis
attempts to consider the total environmental impact of each product by syste-
matically identifying all the inputs (raw materials and energy) and {ne outputs
(wastewater volume, solid wastes, atmospheric emissions, and wate:"borne
wastes) . The "impacts" are quantified, in the manner of conventional econo-
mic input~output analysis, by using a standard unit of product ocutp.it as a
basis for calculation. A "further refinement" of the analysis is mad¢ by
developing a weighted index system which takes into account the relstive
seriousness of each environmental impact.

The approach, as applied in this analysis, fails to consider a number of
important aspects of the environment; the method essentially deals with physi-
cal changes only. There is some question as to whether many projects, which
do not preduce a product, per se, would be amenable to such an apj:roach.
However, in concept at least, the approach might provide a useful way of
identifying the general scope of impacts which should be identified. (114)

Heuting, R. 1974, "A Statistical System for Estimating the
Deterioration of the Human Environment, " in Statistical

and Mathematical Aspects of Pollution Problems. J.W. Pratt,
Ed pp. 123 - 132.

The author measures deterioration in the environment as decreased
availability of functions of an environmental component. Such a de¢rease
would be the manifest result of competition of functions: hence in assess-
ment, one should analyze where competition of functions takes place thus tag-
ging a deleterious effect. The author sees this competition taking 2n
quantitative, spatial and qualitative aspects. In schematic representations
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indicators are used with statistical reflection in the compilation of "cells"
which serve as units in planning processes. This paper is concluded
with a section on the shadow pricing of environmental functions. (20)

Garrison, J. et al. 1972, "Use Of Structured Value
Analysis in Resource Allocation Models," M 72-5,
The MITRE Corporation, McLean, Virginia.

This document summarizes a briefing on the application of structures
value analysis and resource allocation problems.,

Structured Value Analysis is a method of determining the benefits,

impacts or values of projects in terms of an abstract set of value criteria.
The basic comparison is straightforward and merely relates project para-
meters or characteristics to a measure of value specified by the decision-
makers. These relationships provide the basis for obtaining a numerical
value for the project.

The analysis makes use of value judgments of experts, either individ-
ually or by consensus, to provide information and data where hard data are
unavailable. As such, much of the information going into the model is sub-
jective, but the results can be of high utility.

Four principles were held central in developing the SVA technique:
it should be adaptive; be as simple to use as possible; yield repeatable
conclusive results; and give a complete measure of the project, using ex-
pert value judgments as part of the evaluation process.

Essentially, Structured Value Analysis is a procedure which separates
a complex decision process into a set of relatively simple, but interrelated,
decisions. Each of these simple decisions is quantified and then combined,
according to rules established by the decision maker, to arrive at a single
measure of project value. The steps for performing a structured value
analysis are to identify the parameters, establish measurement scales for
parameters, establish value functions, establish weights, calculate structural
value, and sensitivity analysis. (M)

Of course, this system is open to the same criticisms as have been dis-
cussed earlier in the evaluation of similar subjective weighting and aggregation
systems.

Highway Research Board, 1973. "Environmental Considerations in
Planning, Design, and Construction," Special Report 138.

National Research Council, National Academy of Sciences - National
Academy of Engineering.

This report is a compendium of various papers given at a conference
sponsored by the National Research Council. Five major topics are covered.
The first is a recapitulation of the current status of highways in relationship
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to the environment, The requiremen:s of including environmental anad social
factors into highway planning and design are discussed. The second major
topic covers the environmental planning process. Included here are liscus-
sions of what makes a good environmental statement, how to elicit and, incor-
porate citizen participation in the planning process, how to evaluate {rade-
offs among the soical, economic and environmental effects, and how 10 iden-
tify and evaluate the "no-build" alternative. The third topic deals with the
preservation of recreational, natural, and historical values within a proposed
highway corridor. Three case studies of corridor selection are giver: the
Milwaukee-Green Bay Interstate, the Guelph-Dundas area of Ontario, and the
Moanalua Corridor of Hawaii Interstate H-3. The first two of these utllized
some computer tools in the analysis. Action strategies and evinronmental
values are then discussed, stressing conservation, and biological, recrea-
tional, historical, and prehistoric values. The fourth major topic covers
visual quality in highway design. Preservation of landscape features, aeste-
tics, and methods for achieving visual quality are discussed.

Finally, the effects of highway construction on the environmert are
discussed. Included here are effects of construction equipment sources of
and solutions to pollution, effects on aquatic life, and methods for dealing
with pests in the highway landscape. (20, 166)

Highway Research Board, 1971. "Planning and Evaluation of
Transportation System." Highway Research Record, N.mber
348. National Research Council, National Academy of Stiences -
National Academy of Engineering.

The papers in this record present a wide range of concepts ar i techni-
ques that can be used to improve the transportation planning procest. Many
of the tools discussed are highly technical. Among these are several mathe-
matical models, some of which use computer techniques. Theoretice.. aspects
of transportation networks are analyzed and methods for optimization are
presented.

About one-third of the report consists of papers on public attiludes
towards transportation system. Surveys in Chicago, in Manhattan {concern-
ing staggered work-hours), and in Hampton Roads, Virginia, are c;ted.

The concepts of centralized transportation centers are then discussed. (20)

Hill, et al., 1973. "Physical Systems Modeling as a Tocl is Water
Resources Planning," Engineering Journal, Volume 56, No. 9,
September 1973,

A short critique of past and present Canadian assessment systems,
The article notes that only recently have concepts of "environmental
quality" and "social well being" been incorporated into these systems.
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The author presents his interpretation of the assessment -~ planning
process in flow chart format. Attitudes toward economic development
that will significantly influence the objectives of environmental quality
are noted. In interdisciplinary assessment studies one must define how
each specialist views the problem, who will use the model and what is
modeled. (20)

Hopkins, L.D., etal., 1973. "Environmental Impact
Statements: A Handbook for Writers and Reviewers."
Prepared by the Department of Landscape Architecture,
University of Illinois, Urban-Champaign.

This handbock has been prepared for writers and reviewers of en-
vironmental impact statements (EIS) in the State of Illinois to help fill the
need for basic introductory materials on how to write impact statements.

It provides suggestions and should serve as a reference for content,
organization, and format of presentation. It is particularly aimed at the
reviewing activities of the task force of the Natural Resources Development
Board charged with reviewing statements for the state, and at staff in state
agencies who are writing statements, reviewing statements from other agen-
cies, or contracting to have statements written.

The handbook is organized in four distinct sections which may in
toto be viewed as a brief introductory instruction manual. Each of the sec-
tions also stands alone as a reference source. In Chapter I, an organization
is suggested for the writing of impact statements. In Chapter II, environ-
mental impact assessment methods and their application, including reference
information on checklists, analytical frameworks, and evaluation, are re-
viewed. In Chapter III, a set of examples illustrating successful and un-
sucessful attempts to fulfill the requirements of the act is given so as to
illustrate interpretations, organization, and content. Finally, in Chapter
IV, a listing of important sources of information concerning environmental
effects for the State of 1llinois is provided.

The authors first pointed out that Section 102 (¢) is poorly organized,
and have offered a reorganization to clarify the procedure for review, to make
it less repetitive and vague. "The original intent ...was to indicate types of
questions to be answered through the use of scientific data, not to provide
a statement outline."

Without deleting any elements of Section 02 (C) the restructured outline
is as follows:

I. Description of Present Conditions
II, Description of Alternative Actions
A, Maintain status quo
B. Engineering alternative
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C. Design alternatives
D. Location alternatives
E. Institutional alternatives
II1, Describe Probable Impacts of Each Alternative by Relating the Expected

Future Conditions to Presaent Conditions

Adverse

Beneficial

Short versus long run

Irreversible or irretrievable commitment

0.0U:?ED'

1V. Identify the Aliernative Chosen and Indicate Evaluation Which
Led to Choice

V. Describe Probable Impacts of Proposed Action in Detail
A, Beneficial
B. Unavoidable adverse

VI. Describe Techniques to ba Used to Minimize Harm

Section I, above, requires a broad description of present conditions
which will encompass the area affected by all of the alternatives. Included
should be an indication of the need for the project's benefits.

Section II, the future conditions resulting from implementation of each
alternative are described. This provides the basis for evaluation and choice,
but should not be an evaluation per se. Also, each alternative should ;e treated
as a proposed action.

In IV, there should be a discussion of trade-offs that resulted in selec-
tion of the alternative.

Section V, requires a more detailed discussion of the impacts of the pro-
posed action.

VI, is self-explanitory.

Section II Impact Assessment

The authors stress the need for a mutidisciplinary team.

To achieve comprehensive analysis the authors suggest the use of
checklists, heirarchically structured, and beginning at general levels
(land, water, air, etc.) and working toward specifics.

These checklists should be included in the EIS. I.e., a checklist
should be a tangible document rather than an intangible thought process.
This allows the reviewer to determine whether a specific impact was c:nsi-
dered or not.
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Two separate types of checklists can be developed:

1, An outline of the components or attributes of the project or
action proposed.
2. An outline of the indicators of effects on environmental factors.

Environmental Assessment Tables and Matrices

An environmental impact matrix is not the same as, and should not be
confused with a land suitability rating table. A land suitability matrix, such
as described by McHarg provides information about the variation of impacts
and costs due to the variations in the characteristics of land.

An impact matrix is quite different. Using indices of environmental
change, it describes those indices or indicator that are likely to be affected
by the action. For evaluation using the matrisx system, the authors state that
both types of tables are required. They are separate and distinct, providing
different types of information. The existence of one implies the existence of
the other.

The land suitability rating table relates a proposed action to the charac-
teristics of sites on which it might be located, indicating a rating accounting for
all impacts or costs which vary with respect to each factor of site quality.

The impacts table indicates the impact which occurs in terms of a change in
indicators of environmental quality based on all characteristics of the site on
which the activity is located.

The best known matrix is that proposed by Leopold. However, it can
be somewhat confusing to use in regards to whether it is to be filled in relative
to impacts or to site conditions. It has also been criticized for its inability to
relate secondary and tertiary effects to causal actions or more precisely, to
processes. Also, there is no way specified in which one can total the impacts
on various parameters to give a relative value for each alternative. Therefore,
selection is somewhat difficult.

Sorensen's stepped matrix attempts to solve some of these difficulties by
using @ network or tree form to show the relationship between actions and
impacts.

It should be remembered that these are systems for identifying and re-
cording impacts; they neither quantify those impacts, nor do they attach any
significance to an impact as it affects human or natural systems.

Measurement of Impacts and Evaluation

It is important to distinguish between the measurement of impact and the
evaluation of the effect of impact.

In the first case, one attempts to express the magnitude of the impact, i.e.,
how much will be destroyed, enhanced, etc. Here, one is looking for data about
charges in the environment and must rely on scientific knowledge.
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In the second case, one attempls to place a value on an impact relative to
"the appropriate constituency". Here, one is looking for the relative values
of the society or segments of society concerned in the evaluation of a project.
This is inherently a value judgement and connot be based (entirely) ¢n scien-
tific research into environmental systems.

Measurement of Impact

Measurement of impacts takes place on four levels:

1. Nominal ~ a naming of elements

2. Ordinal Scales - implies a ranking according to same cr:;erion,
There is no indication of how much, simply a ranking.

3. Interval measurement - shows how much a parameter varies from
the next, either by conventional or arbitrary units.

4, Ratio Scale - relies on an arbitrary unit of difference, but a fixed

meaningful zero.

This discussion of levels of measurements is necessary and important, be-
cause it should be realized that measurement of all impacts cannot be accomplished
at any one level. This fact immediately requires the statement writer and
reviewer to deal with uncommensurate quantities. It also requires that a
system be developed which ran deal with many types of information.

To assist in this process, the authors suggest the development of a
standard table of units in which the various parameters should be messured.

Evaluation

The raw data that would have been gathered up to this point s:ould
appear in the EIS for others to consider.

To choose between alternatives, one must place relative valuey on the
impacts described previously. One must also be able to aggregate these
values in some fashion so that an overall picture of the impacts can k¢ obtained
and related to the "costs and benefits of the various alternatives."

This transformation of impact levels into values must be based on values
held, either explicitly or implicitly by some consistency.

The author then presents some examples of implicit and explicit assign-
ments of values.

In summary, one should first provide:

1. A tabular or matrix presentation of degrees of environmental change.
2. One should indicate either implicitly or explicitly the evaluation of
these which lead to the proposed solution,



-

When presented in this form, the tabular summaries can be:

1, The basis for writing and impact statement (this is how Leopold
envisioned it.)

2. A comparison of alternatives.

3. A framework for evaluation.

4, The basis for evaluation by others,

' In a separate section, the authors provide annotated examples of impact
statement elements. Included is an excellent critique.

In general:

1, One should stress the need to write in language that can be under-
stood by laymen.

2. Assertions made in an EIS should be docamented.

3. Consultation and cooperation among fedeial, state and local agencies,
should take place as much as possible.

4, On-site inspection by both writers and reviewers should be stressed.

Documentation

To be in compliance with NEPA, the originating agency should ensure that
all necessary documentation on potential environmental impacts is included in the
draft statement.

If documentation is not available, and an intuitive assertion is made, this
fact should be identified.

Definition

As has been noted by other authors, the use of "scientific jargon" can be
misleading and often is erroneous.

The use of technical language cannot be eliminated, but where it is used,
it should be accompanied by definitions and/or explanations.

Analysis of Alternatives

As noted by other authors, one of the deficiencies in EIS's is their
selection of alternatives for analysis. Their opinion of the cort cases concerning
the subject is that agencies must examine alternatives, which are outside their
legal mandate. E.g., A highway department must examine such alternatives
as means of passenger movement other than the construction of a new highway
and alternative highway routes.

Another common shortcoming in EIS preparation is the failure to present
adequate information about all feasible alternatives. Frequently these are
given cursory treatment denying the reviewer the opportunity to fully compare
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summary comparison of individual attributes (environmental charatteristics)
by bar charts. The problems of determining relative importance and severity
of impacts, and of providing a single number to indicate total environmental
impact (thereby masking the distribution of the impact among its a:tributes)
are avoided by assuming that each attribute is of equal importance. (20)

In following the procedures described in the handbook, the user is
involved in both a systematic and interdisciplinary process. This Is accom-
plished by following an eight step algorithm in which details of the propcsed
action and associated alternatives are identified and evaluated for ¢nvironmental
effects in both the biophysical and sociceconomic realm. Briefly, the steps in
the procedure are outlined as follows:

Step 1. Identify the need for an EIA or an EIS.

Step 2. Establish details of the proposed action.

Step 3. Examine environmental attributes, impact analyisis worksheets
and summary sheets.

Step 4. Evaluate impacts using attribute descriptor package.

Step 5. Summarize impacts on summary sheet.

Step 6. Examine alternatives.

Step 7. Address the eight points of CEQ Guidelines.

Step 8. Process final document,

Examples of representative Army actions that might have a s:gnificant
environmental impact (Step 1) are given, and guidance is provided. in the
identification of Army activities (steps 2 and 4) in nine functional areas:
Construction
Operation, Maintenance and Repair
Training
Mission Change
Real Estate
Procurement
Industrial Activities
Research, Development, Test and Evaluation
Administration and Support.

O N U W

Environmental attributes (Steps 3 and 4) are identified and rharacterized
in detail via "descriptor packages' located in Appendix A of the handbook.
The environmental attributes are forty-six (46) in number and are classified in
the following categories:

Air

Water
Land
Ecology
Sound
Human
Economic.

NO b W
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Each attribute descriptor package is comprised of the following:
Definition

Army activities which affect the attribute
Source of effects

Variables to be measured

How variables are measured

Evaluation and interpretation of data
Special conditions

Geographic and temporal effects
Mitigation of impact

Other comments

References or other information sources.

REUSEQMEOQE

After evaluating the effect of the proposed action and the alternatives (Step 6)
on the interdisciplinary attributes, and summarizing the effect (Step 5), it is recom-
mended that the assessment be documented in the format suggested by the CEQ
Guidelines (Step 7). Each of the eight points in the CEQ Guidelines are discussed
in detail and Army-related examples are presented.

Finally, information regarding processing of assessments and statements
(Step 8) is given,

Appendix B is a copy of Chapter 2 of AR 200-1, "Environmental Considerations
in DA Actions.

This manual presents very much of a "cookbook" method. It is useful in
that it provides an extensive checklist of activities to be examined against a
list of about 45 "environmental attributes". This information is to be used as the
basis for a written analysis. To aid this analysis, standardized methods for
quantifying most parameters are described.

Impacts in the matrix are noted as either as negative (x) or Positive (+).
These summarized for each environmental attribute on a separate summary
sheet.

While this manual represents a significant step toward a more informative
and better organized impact assessment, it does not rectify many of the glaring
inadequacies found in many DOA impact statements. In particular, it does not
even allude to the problems caused by reliance on the traditional benefit-cost
approach; it perpetuates the practice of relegating alternatives analysis to a
side-issue; and it does not emphasize the need for inclusion of the impact assess-
ment process into the project planning process. The manual does, however,
suggest that "...an assessment be prepared on a program level which covers
many projects or activities."

Finally, since the methodology employed is a simple matrix, it is subject
to many of the same criticisms as apply to any other matrix or checklist approach.
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Johnson, Johnson and Ray, September, 1973. "A Technique
For River Planning in a Rapidly Urbanized Watershed." Ann
Arbor, Michigan.

This report on the Boardman River Study describes a methodology
for environmental impact evaluation and the application of the method:logy
to the Boardman River area. The purpose of this study was to review and
evaluate the existing status and uses of the area, and to develop guidelines
for controlled future development and environmental preservation of the area.
The methodology for evaluating land use is primarily based on a set
of maps displaying various aspects of the environment, and a set of matrices
relating the maps and a proposed action which will impinge upon the ¢nviron-
ment. Among the aspects which are mapped are: soil aspects (slope, erodi-
bility,...), hydrology, geology, vegetation, wildlife, climate, and lind use.
The matrices relate existing land use (ex: fishing/hunting) types of actions
involved in construction practice (ex: drilling) and the natural conditions (ex.
wildlife) . In the action/land use intersection, a visual indication of jiredictable
impact (high, medium, low) is given. In the action/environmental candition
intersection, a map key code is given, indicating which detailed map to consult
for a virual display of the impact.
The report then shows several maps and indices relevant to th¢ Boardman
River area. The results of the study are summarized, and a set of rezommendations
‘is made. The strongest recommendation is to utilize existing legislative tocls,
such as zoning acts, on a regional basis to control further development. An
appendix is included giving model zoning acts for the river region and for
townships. (20)

Johnson, W.K., 1971. "Proceedings of the Symposium on
Environmental Assessment of Resources Development." Irstitue
for Technology and Society, Sacramento State College, Satra-
mento, California.

This report is a compilation of the written summaries of the 15 papers
given at a conference held June 14-15, 1971. Included are a number of papers
concerning the assessment of specific impacts (e.g., aquatic, biological, wild-
life and ecological, archaeological, etc.). The papers are quite gendral in
scope but provide a useful input to planners charged with preparing environ-
mental statements. (20)

Jordan, J. 1973. "A Philosophy of Environmental Impact
Assessment", J. of Soil and Water Conservation, Vol, 28,
No. 5, September/October, 1973, p. 205 ff.

NEPA has resulted in too much attention to its 102 (2)C and conse-
quently a diminution of attention to its other parts. The author further
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states that one cannot discuss a framework for assessment prior to consi-
dering assessment in terms of the broader planning process. The method-
ologies of Johnson, Ortolano, and Andrews are reviewed. A caveat of
employing specific methodologies as a singular means of attaining satis-
factory environmental assessment concludes the paper. (20)

Kane, J., et al.,, 1973. "KSIM: A Methodology For Interactive
Resource Policy Simulation," Water Resources Research, Vol. 9,
No. 1, pp. 65-79.

A new mathematical language (KSIM) has been developed and designed
for interactive team use. Many features of KSIM make it particularly appro-
priate for use in formulating environmental policy. (1) It is easily grasped
by the nonmathematical specialist and can communicate the workings of com-
plex, nonlinear feedback systems to such people. (2) It allows for ready
entry of such 'soft' subjective variables as environmental quality and national
sovereignty. (3) It emphasizes the significance of structural relations rather
than numerical prediction. (4) It is flexible and easily generalized. As an
illustration of its use, we show how KSIM can facilitate discussion of the
multiple impacts of possible Canadian water sales to the United States. (20)

The basic methodology is @ combined matrix and network, using a
limited number of variables to focus on the implications of differing sets of
assumptions about their relationships. This approach to systems description
is probably the most sophisticated in concept, yet simple and transferable in
application of any of the approaches reviewed.

In contrast to most of the approaches reviewed, Kane's KSIM was de-
rived from an attempt to apply systems concepts to the assessment of impacts
and cross-impacts, rather than in response to NEPA.

KSIM starts with a group of participants~-as in NEXUS and other gaming
approaches--identifying 3 to 15 variables or "evaluative factors" which they
consider significant elements of the system in question. This list is then entered
in both the rows and the columns of a blank grid, forming a cross-impact
matrix. All cells of the matrix are then filled in, using the participants' esti-
mates of the strength and direction of the relationship between each pair of
factors; single and double pluses and minuses can be used for this, or the
magnitudes can be scaled as percentages between 0 and 1 in a range of possible
values agreed to by the participants for each variable. This matrix can then
be easily transformed, either directly by a computer or manually if desired,
into a network representing the interactions that have been estimated; and
finally, a tracing of their relationships over time is generated, using a non-
linear (sigmoid) growth curve in a "canned" computer program to represent
the assumed form of each relationship.

The chief values of KSIM are that it provides a simplified and under-
standable introduction to systems description and analysis; and that unlike
any other approach discussed above, it provides feedback to the participants
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about relationships among their assumptions, which can then be thought out
more clearly and manipulated in successive computer runs. In general,

KSIM illustrates well the basic thought process that is necessary for tlescribing
social and natural systems, at a level that permits understanding and active
participation by persons who are not professional systems analysts or modelers.

The limitations of KSIM include its limitation to one or two dozen variables;
to use more would make completion of the matrix more and more tedicus, and
thus decreasingly useful in a workshop setting. Far more complex system
models exist, of course, and can be utilized if one desires a more comniplex
systems description; this detailed ccmplexity of description is not the pur-
pose of KSIM, however.

Another limitation of KSIM is its simplistic assumption that all relation-~
ships can be represented by a simple nonlinear growth equation. Many func-
tions do follow this pattern, if they are scaled properly; but many others do
not, and for this reason, KSIM should be used as a gaming device for playing
out and challenging assumptions rather than as a predective tool.

Finally, the output of KSIM is determined wholly by the group judgments
put into it from the cross-impact matrix, and by the relationships among these
judgements that are assumed by the computer program; it is no more accurate
than those judgments and assumptions, and for this reason as well, i should
not be taken as an accurate prediction, The value of this sort of output is
solely that it provides quick and inexpensive feedback about the relz:ionships
among initial sets of assumptions, and for this purpose and the others men-
tioned three paragraphs above, KSIM is probably the best and most yseful ap-
proach reviewed. (8)

Krauskopf, T.M. and D.C. Bunde, January, 1972. "Evaluation
of Environmental Impact Through a Computer Modelling Process, "
in R.B. Ditton and T.L. Goodale {(eds.), Environmental Inpact
Analyiss: Philosophy and Methods, University of Wisconsin
Sea Grant Publication (Madison, Wisconsin), pp. 107-125,

This paper briefly describes the Regional Environmental Management
Allocation Process (REMAP) developed by the University of Wisconsin's
Environmental Awareness Center. REMAP, probably more aptly des:ribed
as a data management system than an environmental impact assessment method
per se, consists of four distinct phases: Phase 1, "Data Bank Development, "
entails computer storage of "objective" data on a cellular basis. Phase 2,
"Determinant Establishment," consists of the construction by an interdisci-
plinary team, of sets of factors (the determinants) which "should influence
the location of the facility under examination." In the highway locatinn study
described, ten determinants were selected, including both traditional engineer-
ing and cost considerations and such things as "impact on ecological system"
and "scenic potential". Each determinant is represented by a linear model,
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constructed by selecting the data-variables which should influence each de-
terminant, grouping these variables into components, and weighting the in-
fluence of each variable within a component. ("The weighting process relies
upon the experience of specialists....") The end result of the determinant
modelling process is the creation of "Spatial value surface" for each determin-
ent. This "determinant surface" may be displayed in the form of a symbolic
map with the highest value cells, represented by the most dense point charac-
ter, indicating areas most restrictive to the location of the facility under con-
sideration. It would appear that this approach has been influenced by the
work of McHarg (1969) .

Phase 3, "Alternative Representation," entails the combination of the

determinants to form "alternative surfaces" upon which an optimal location
may be found. Recognizing that weighting the importance of each deter-
minant involves fairly subjective decisions, the developers of REMAP de-
signed the process so that these weights could be set externally. Thus,
"At this stage, opinions can freely interact with the process and the result-
ing value surfaces displayed for analysis.” In another aspect of this phase,
a dynamic programming model was developed to select the "lowest effective
cost corridor" between two points,

‘The final phase, "Alternative Analysis," consists of placing any alter-
native route on any alternative or determinant surface and calculating
its "effective cost" for that surface. REMAP can also be used in this phase
to assist in the preparation of an EIS. The program can print out a quanti-
fication, in acres, of the impact of each corridor upon the resources involved.
The fact that all of the resources can be converted into acres is a good indi-
cation of the types of variables considered in the model.

The process described suffers from the limitations of most such com-
puter modeling efforts--the assumption of linearity, the value judgements
hidden in both selection of variables and weighting coefficients, and the
failure to consider environmental parameters which are not amenable to
quantification--to mention the most obvious. However, the computer model
presented here is intended primarily to serve as an aid in the overall plan-
ning and design process. If used for this purpose, rather than for pre-
paring an EIS, it could serve as a useful planning tool. (114, 20, 166)

Considerable training and resources in terms of data requirements
would be required to utilize this approach.

This computer program is similar to the one devised by Lanscapes
Limited (24), the Environmental Decision and Alignment Program (EDAP).

Landscapes Limited, 1972. "Environmental Decision and
Alignment Process (EDAP)." Modison, Wisconson. De-
veloped jointly with Madison Gas and Electric Co. and
Wisconson Power and Light Co.

Like the REMAP method, EDAP is a computer assisted method that
was developed to assist in the selection of a least impact corridor for
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linear type projects.

Critical data inputs representing social and environmental costs are
determined through a systematic examination, isolation, delineating, and
information storage about specific natural and cultural characteristics of the
area under investigation. These specific characteristics constitute the frame
of reference for each of seven levels of organization leading to the selection
of the corridor. These basic heirarchical levels are: 1) Determinant; 2)
Component; 3) Variable; 4) Data; 5) Policy: Corridor Selection; 6) Right-
of-Way Selection; and 7) Management.

The first level utilized in dealing with the problem is the determinant
category. Determinants describe the primary aspect of a problem, and the
comprehensiveness of a program is achieved at this level. For this present-
ation, seven determinants were generated which should affect the lotation of
the corridor.

The net level of organization is the component level, describirg more
detailed aspects of the determinant. The seven basic determinants &re com-
posed of 31 components,

At the variable level, the components are composed of 82 varisbles.
Then, at the data level, more detailed information is supplied concerning each
variable.

The fifth level of organization is the policy level where deterntinants are
combined with varying influences based on a prescribed policy. For example,
one policy may show a greater concern for the natural environment {.1an for
system reliability or dollar investment. Each "policy" provides one ilternative.

At the right-of-way selection level, low-level, infrared remots sensing was
used as the basis for selection and specific impact quantification.

The last level of organization provides the inclusion .of management rrecom-
mendations for the use of the selected right-of-way, replacement and maintenance
of vegetation, lease or purchase of the right-of-way and quantification of its
impact on natural and cultural resources.

In applying the process, the following 9 stages must be comple¢ted:

1. Inter-group constraint seminar, where the scope and intent of
the study are determined.

2. Information review

3. Generation of determinants through interaction with clients and
interested parties.

4, Generation of variable, data and components.

5. Data bank generation, a process in which data is collécted and
interpreted, and stored in a computer-compatible format.

6. Determinant model development. Here, a review of the deter-
minants, components variables, and data is conducted with the
"client to assure agreement on those factors. Once this is
accomplished, numberical weights are assigned to each of the
heirarchical levels to demote the relative importance assigned
to a given aspect. These weightings are "based on the pro-
fessional judgement expressed”.
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7. Policy: corridor selection is the next step where policies are
generated. Their basis was derived by reviewing the concerns
expressed during interaction with the "client". Once established,
determinants were weighted to reflect a specific policy. Then
a "computer optinization system" was administered which selected
the optimum corridor based on a prescribed policy. As part of
the same procedure, resource impact is quantified, and sensi-
tivity to the other policies is reviewed.

8. Right-of-way selection. During this process, "general en-
gineering constraints" are considered in detail, utilizing the
infrared photographs and data obtained from them. The exact
center line of the project is established, and final quantifica-
tion of impacts is made.

9. In the final step, infrared photography was utilized to deter-
mine appropriate management policies for the right-of-way.
These are intended to allow construction of the facility with
minimum damage to the surrounding environment and to
maintain the facility in "the highest degree of compatability
with the environment.,"

‘'Though a complete, detailed explanation of the EDAP method is not
available, certain evaluative statement can be made.

The most noteworthy aspect of this program is the inclusion of the
policy: corridor selection level. In this manner, the program appears to
be able to include "abstract" concepts in the route selection process. Even
further, the operator is able to "test sensitivity (of an alternative) with re-
spect to the other policies",

Personal communication with one of the developers of the system has
revealed that the program has been adapted and applied to non-linear projects,
and that it can also be modified for use in cumulative impact assessment.

On the other hand, it embodies many of the problems inherent in any
system which applies subjective judgements in the form of weightings.

Laurent, E. and J.C. Hite, 1971, "Economic Ecological
Analysis in the Charleston Metropolitan Region: An Input -
Output Study", Water Resources Research Institute, Clemson
University, Clemson, South Carolina.

A general model based on imput - output analysis was developed to
incorporate environmental as well as pecuniary values into management
systems for natural resources. The complete model was used to quantify
economic - ecological linkages in the Charleston, South Carolina area. -
Further, resource or environmental - income multipliers were generated
and used to indicate the direct and indirect impacts, both on the economic
and ecologic systems of various types of economic growth, as well as al-
ternative management strategies.
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Leopold, L.B., et al., 1971, "A Procedure For Evaluating Environ-
mental Impact", U.S. Geological Survey Circular 645, U.S.
Geological Survey, Washington, D.C.

This report contains a procedure that may assist in developing uniform
environmental impact statements.

The heart of the system is an open-call matrix which is general enough
to be used as a reference checklist or a reminder of the full range of actions
and impacts on the environmental asssssment to enable the many reviewers
of impact reports to determine guickly what are considered to be the
significant impacts and their relative importance as evaluated by the
originators of the impact report. The matrix consists of 100 columns
representing examples of causative actions and 88 rows representing en-
vironmental components and characteristics. Although the list of actitins
is not intended to be exhaustive, it is comprehensive enough to indicate
the general type of actions to consider and to stimulate further discussion,
The first step in this procedure is to check each column corresponding to
an action associated with a particular project. For each column that is
marked, the boxes corresponding to the impacts are examined. For eich
box, a magnitude and importance are specified on a scale of 1 to 10. -These
two numbers are placed in the boxes and separated by a slash. The {mpor-
tance value is intended to include the subjective evaluation of the impict.
No guidance is given on how the importance and magnitude values ar¢ to be
combined. Each project would have a separate matrix and the criteri¢n for
assessing the activities and the values associated with the project was to
be based on the professional judgement of the planners. (20, 166)

The completed matrix was intended to function as an abstract of the
text of an EIS. The text itself would then focus on a discussion of the
reasoning behind the weights assigned. One of the author's intentior.s was
to eliminate discussion of "obviously trivial side issues". Another was to
separate the evaluator's judgement from "clearly" factual material. (114)

This procedure is very simple to understand and use, and therefore,
is widely applied. As with others of this nature, this matrix serves two
purposes:

1. Identify categories of potential effects that are importart
as matters of policy.

2. Provide sources of ideas concerning potentially significant
types of effects.

The use of checklist does present some problems:

1. The lists are static or fixed; not project and situation specific.
They provide little assistance in identifying the interrtlated,
jointly caused, cumulative, and sometimes synergistic impacts
that characterize real world systems.

2. The matrix ignores impact in relation to time.
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3. No attempt is made to attempt to show relationships between
specific environmental characteristics of components, and what
have been referred to as "evaluative factors". The use of a
preconceived checklist eleminates the essential function of
setting priorities for impact analysis, i.e., the identification
of functions which are currently performed by certain configu-
rations of environmental components and which have value in
social systems.

4. Standard checklists do not include all factors significant in
a particular case. (8)

5. Guidelines are minimal and ambiguous, and the subjective
nature of the approach leads to low replicability.

6. Indirect impacts, and processes linking actions and impacts
are not accounted for.

The authors make no pretense about the ultimate utility of this
approach. It was a "preliminary" effort, and a danger lies in its being
seized upon as the final answer, which it is not. (114)

Leopold, Luna B., 1969. "Quantitative Comparison of Some
Aesthetic Factors Among Rivers", USGS Circular 620
{Washington, D.C.)

This circular presents a preliminary attempt to quantify the factors
contributing to the aesthetic appeal of a river. The underlying philosophy
of the approach is the following: "Landscape which is unique--that is,
different from others or uncommon--has more significance to society than

‘that which is common. The unique qualities which enhance its values to

society are those which have some aesthetic, scenic, or human interest
connotation." The approach was specifically developed for the purpose of
determining if the Hell's Canyon of the Snake River was indeed aesthetic-
ally unique, and if so, in what sense.

Three types of factors--physical, biological, and human interest--
were considered as relevant to landscape aesthetics. Under these three

-categories, a total of 46 criteria were chosen to describe a landscape's

aesthetic character. In the initial analysis, twelve sites on Idaho rivers
in the vicinity of Hell's Canyon were evaluated. Each site was evaluated
by assigning a number from 1 to 5 to each of the 46 factors. A "uniqueness
ratio," defined as the reciprocal of the number of sites sharing a particular
category value, was calculated for each site and each of the 46 factors. A
"total uniqueness ratio" for each site was obtained by adding up the uniqui-
ness ratios for all 46 factors; in other words, each factor was weighted
equally.

The most unique stream, as determined by this procedure, was a
"sluggish, algae infested, murky stream of small gradient that is evidently
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nutrient-enriched..." The procedure was then modified to entail a gelective
comparison of groups of factors chosen to represent "particular aspects of
the landscapes." This comparison was accomplished by means of a graphical

procedure which, in essence, consisted of a hierarchial ordering, or weighting,

of the factors selected, followed by their sequential combination. This pro-
cedure entails first combining two factors weighted equally, then anuther fac-
tor weighted equally with the result of the first combination, and so un.
Though not obvious in the report, the result of this procedure is to give
those factors considered last the most weight, and those combined fi;st the
least.

In its actual application, this graphical procedure functioned as follows:
The height of nearby hills was weighted equally with the width of th¢ valley
to obtain a point on a "landscape scale," which was then combined with the
"scenic outlook" factor to obtain a pcint on a "landscape interest scale," which
was finally combined with the "urbanization" factor to obtain a point on the
"scale of valley character." This scale was later combined with a "s¢ale of
valley character," generated in a similar fashion, to yield a final measure of
uniqueness. By this procedure, He.l's Canyon was found to be in a tlass of
its own.

‘A central problem concerning the uniqueness argument is the thoice
of the "universe," as Leopold calls it, within which to make the compari-
sons. That is, should the universe be the entire United States, for example,
or only the general area surrounding the site in question? Leopold used
both of these; the analysis above for twelve rivers was repeated for the

whole United States using river sites within four national parks for ¢pmparison.

In this case, only the Grand Canyon of the Colorado was found to be more
unique than Hell's Canyon.

Leopold's approach is quite interesting, and certainly represents
a bold step into a virgin field that is desperately in need of further re-
search. However, it is difficult not to take exception to Leopold's intistence
on the objectivity of the approach, to wit: "These (12 sites) were analyzed
without introduction of any personal preference or bias." The very uact
of selecting the 46 criteria for consiceration involves personal values.
Leopold also assumes a great deal about all peoples' reactions to lanclscapes,
as for example, when he argues that, "Small rivers tumbling over a succession
of falls are more impressive or are more aesthetically appealing than &
large river which appears sluggish." There is also one minor criticism
concerning the graphical techniques used for combining, i.e., weighting,
criteria. This technique has a tendency, not unlike that found in more
elaborate computer methods, to obscure the actual weighting scheme 2eing
used. (114)

Litton, R. Burton, et al., July 1971. "An Aesthetic Overvi.ew
of the Role of Water in the Landscape", prepared for the Nutional
Water Commission by the Department of Landscape Archite¢ture,
University of California (Berkeley, Calif.) .
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This report, while not directed explicitly at assessing environ-
mental impacts, does present a very comprehensive attempt at conceptua-
lizing the visual aspects of the overall "aesthetic experience" to be derived
from the interrelationships of water, land forms, and man-made changes
in the environment. The fact that the whole aesthetic evaluation problem
looms as perhaps one of the more difficult in the whole environmental
impact assessment process, coupled with the fact that this overview study
presents a very good starting place for a planner faced with this problem,
argues for the inclusion of the reference in this literature review.

The study had two basic objectives: (1) to develop a visual classi-
fication system for fresh water streams and bodies, and (2) to consider
how man's interactions with that water environment could be labeled as
"enhancing, compatible, or degrading,” The classification framework,
which allows for native characteristics and man-made changes to be con-
sidered together, forms the basis of the whole approach. The framework
is built upon the delineation of three separate units--the landscape unit,
the setting unit, and the waterscape unit-~varying respectively in charac-
ter from general to specific, from the large scale to the small. These three
units are broken down into a more detailed classification which forms the
basis for the water-landscape resource inventory. This inventory functions
as an information base for the evaluation process.

The evaluation is based on the premise that "experts" can identify
specific criteria which must be satisfied in order for a composition to be
aesthetically pleasing. The criteria identified in this study were vari-
ety, vividness, and unity. No attempt was made to assign any numerical
values to the evaluation; rather a description of a high~-quality and a low-
quality situation was given for each criterion under each classification
element,

The second part of the research involved the classification of man~
made elements and improvements and the evaluation of their aesthetic impact
on the environment. Man-made structures or alterations are described in
five main categories of elements: linear, area, mass, enclosing, and point.

(Color and texture are also considered.) Five terms are also defined by
which to evaluate the "consequences" of these elements on the water ori-
ented landscape: unifying, focal, enclosing, organizing, and modifying/

-enhancing. The "evaluation procedure" is similar to that used in examin-

ing the pre-project landscape. A description of a high- and low-quality
situation is given for each evaluation term under each major unit.

The report is very good reference for anyone interested in the evalu-
ation of visual impacts. Appendix C, which lists the factors selected by
eleven different investigators as a basis for their aesthetic quality evalua-
tions, functions as a very useful state-of-the-art survey. The bibiography
of almost 200 entries should also be quite useful. (114)
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Manheim, M.L. and J.H. Suhrbier, 1972, "Community Values:
A Strategy for Project Planning," Highway Research Recor:l
No. 380.

A proposed strategy for project planning, location, and design, with
emphasis on the approach to community values and other related social
and environmental factors, is descriked. Five aspects of the strategy
are discussed: (a) the objective of the location-design process; (b) tre
desired process dynamics and a recommmended 4-stage process strategy of
initial survey, issue analysis, design and negotiation, and ratificatios; (c)
the principal roles, activities, and organizational structure implied for the
team of individuals having responsibility for a project study; (d) the Jdangers
of the approach as perceived by a highway agency and a community; &nd (e)
the applicability of the approach to system (network) planning and otter
public policy problems.

McHarg, Ian L., 1969, Design with Nature, the Natural His-
tory Press (Garden City, N.Y.).

A literature review of this type would be incomplete without the
inclusion of a reference by McHarg. While the McHarg approach is nat
labeled as environmental impact assessment per se, (note that Design
with Nature predates the NEPA), the planning procedures he has fostered
have, in fact, very much involved the analysis and evaluation of environ-
mental impacts. Indeed, as is evidenced by a number of the methodologies
reviewed herein, McHarg's influence in this field is considerable,

Design with Nature contains much more than McHarg's approach to
.planning: it contains a whole McHarg philosophy. Of primary interest,
however, is the approach--the "ecolcgical planning process." Below is
an attempt to abstract the essence of this approach from the case studies
presented in Design with Nature. The approach consists of an ecological
inventory combined with an analysis of land use capabilities or suitahili-
ties for different uses; the technique employed makes use of transparent
overlays--first to combine the variables influencing the suitability of “he
-land for a specific use, then to combine various suitability maps to identify
areas of compatible and/or competitive land use. The approach is probably
best explanined by recourse to an example: In the Staten Island Studvy,
five suitability studies were prepared--for conservation, passive recre-
ation, active recreation, residential development, and commercial-indus-
trial development. To make the map showing intrinsic suitability for
conservation, McHarg employed twelve variables (including such thirgs
as features of historic value, habitats, geologic features, scarce ecol:gical
associations, etc.). For each variable a map was constructed using five
tones of gray to indicate the areal extent and value of each factor. (Eighest
values were represented by the darkest tone, lowest values were left blank,)
All twelve maps were then made into transparent negatives, superimposed
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and photographed. The resulting photograph represented the summation of
all the values employed (each weighted equally) and was therefore indica-
tive of the areas most to least intrinsically suitable for conservation. A sim-
ilar procedure was used to construct a map in each of the four other suitabil-
ity studies.

The five suitability maps were then combined graphically to determine
a composite land use map. First, complementary maps were combined; thus,
the residential map was combined with the map for industrial-commercial de-
velopment, and the map for passive recreation combined with the one for
active reaction. This resulted in three maps--conservation, recreation, and
urbanization--which were then combined by resorting to color--shades of
yellow, blue, and gray respectively. Finally, areas of compatibility and con-
flict were identified by superimposing the three maps, the resulting new color
combinations indicating values. For example, high values for conservation
and recreation, where found together, were indicated on the map by green
(the combination of yellow and blue). (114)

As noted above, McHarg's influence can be observed in a number of
the methodologies developed for assessing environmental impacts. The
reasons for this influence are summed up nicely by Steinitz, et Q . (1969,

p. 182):
More than any other method we have studied, McHarg's
attempts to integrate all of the various natural factors
into its analysis of land use. His inventory stage is clear
and explicit and has served as a model for many similar
studies by others. Data collected in the inventory lead
directly into the analyses of land use suitabilities and
compatibilities. These analyses are perhaps McHarg's
major contribution to resource analysis methodology.

This approach is basically an earlier, noncomputerized version of
the ideas presented in the Krauskopf reference. Its basic value is as a
method for screening alternative project sites or routes. Within this
limited use, it is applicable to a variety of project types.

Limitations of the approach include its inability to quantify as
well as identify possible impacts and its implicit weighting of all charac-
teristics mapped.

Resource requirements of the McHarg approach are somewhat less
demanding, in terms of data, than those of the Krauskopf approach because
information is not directly quantified, only categorized into three levels.
High degrees of skill and training are required, however, to prepare the
map overlays.

The approach seems most useful as a "first cut method" of identi-.
fying and sifting out alternative project sites; preliminary to detailed im-
pact analysis. (166)
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Mevers, C.R. "Regional Modeling Abstracts: A Biblio¢raphy
of Regional Analysis," Regional Environmental Systems
Analysis Program, Work Supported by the National Science
Foundation RANN Program under NSL Interagency Agreement
# AA-R-4-79.

This bibliography is comprised of five individual volumes, étch
containing 1000 abstracts of literature acquired and indexed by the Re-
gional Environmental Systems Analysis (RESA) Program of the Oak Ridge
National Laboratory - National Science Foundation Environmental Pro-
gram are given. The abstracts cover literature on the development and
use of mathematical models capable of simulating the economic, demo-
graphic, societal, ecological and land-use responses of a geographical
region to alternative policy decision. Access to the abstracts is actieved
through various indexes: Key word, author, permuted title word, and
permuted key word (or phrase). (20)

Volume 1 - ORNL-NSF-EP-7, 1971

Volume II - ORNAL-NSF-EP-10, 1971
Volume III - ORNAL-NSF-EP-23, 1972
Volume IV - ORNL-NSF-EP-37, March 1973
Volume V - ORNL-NSF-EP-54, June 1973,

Miernyl, W., 1969. "An Industry Forecasting Model With
Water Quantity and Quality Constraints," West Virginia
University, Morgantown, Department of Economics, in
Systems Analysis for Great Lakes Water Research, pp. 44~58.

A method used to make long-range projections of economic activity
in the Colorado River Basin with water quantity and quality constraints
was described. Six sets of projections were made, one for each sub-

basin of the Colordao River Basin, with 1980 and 2010 as the target years.

The Iorecasting model was the conventional open Leontief input-output
model with changing input coefficients. Separate transaction tables were
constructed for each of the six sub-basins, with 1960 as the base y¢ar.
Non-agricultural and agricultural data were collected and linked together
by balancing import rows and export columns, the result being a "j;ure"
interregional interindustry model. A flow diagram of the computatitnal

procedures, which involved eleven steps for input-output projections, was
shown. Two sets of projections were completed, one for water qua.ity only

and the other involving both quantity and quality constraints, Thrae
general illustrative cases, for agricultural sectors, commercial and in-
dustrial users, and municipal users, were sketched, in order to measure
damages due to water quality degradation, total gross output as given by

the quantity constrained projections, minus total gross output in thg quality-

constrained projections was used. (20)
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Miller, J.R., 1966. "A Systematic Procedure For Assessing
The Worth of Complex Alternatives," MTR-260, The MITPE
Corporation, Bedford, Massachusetts.

This paper addresses the problem of assessing worth. Itis assumed
that a decision context has been specified and that a fixed set of discrete
alternatives has been produced. It then remains to assess the worth of
each alternative, to estimate the resource drains required by each, and to
combine these considerations, along with considerations of risk/uncertainty,
S0 as to arrive at a final decision. The bulk of this paper is directed toward
worth assessment.

To aid in the assessment process, a detailed procedure has been
devised. The purpose of this procedure is set forth, and step-by-step
instructions for its actual implementation are presented. A live instance
of its complete application is also provided for illustrative purposes.

An experiment was performed whose purpose was to validate the pro-
cedure (i.e., to demonstrate that it could be carried out successfully by
professional decision-makers). Results drawn from the experiment are
interpreted, and conclusions are drawn, along with additional implications
for decision-making. The procedure and the experiment are reviewed
critically, and suggestions are made for further research.

The procedure is both general and flexible with respect to type of
decision, type of alternative, and type of worth criterion, However, its
application may be restricted by type of decision-making personnel and
certain contextual factors. (20)

Moore, John L., et al., 1972. "A Methodology for
Evaluating Manufacturing Environmental Impact State-
ments for Delaware's Coastal Zone," Report of the
State of Delaware, Columbus, Ohio: Battelle Memorial
Institute.

This approach was not designed as a method for impact analysis
but its principles could be adapted for such use. It employs a network
approach, linking a list of manufacturing-related activities-to potential
environmental alterations-to major environmental effects, and finally-to
human uses affected. The primary strength of the set of linked matrices
is their utility in displaying cause-condition-effect networks and tracing
out secondary impact chains.

Such networks are useful primarily for identifying impacts and
the issues of impact magnitude and significance are addressed only in .
terms of high, moderate, low, or negligible damage. As a result of these
subjective evaluations the approach would have low replicability as an
assessment technique. For such a use, guidelines would likely need to be
proposed to define the evaluation categories.,
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The approach incorporates indicators especially tailored to
manufacturing facilities in a coastal zone though most indicators would
also be pertinent to other types of projects.

The approach would perhaps be valuable as a visual summary of
an impact analysis for communication to the public and decision makers.
(166, 20)

Morisawa, Marie, 1971, "Evaluating Riverscapes," in Coiates,
R. (ed.), Environmental Geomorphology, Proceedings of the

First Annual Geomorpholcgy Symposium Series, State

University of New York (Binghampton, N.Y.), pp. 91-106.

In this short paper the author presents two approaches which sthe has
employed in her efforts to evaluate the aesthetics of riverscapes. Thie
first approach makes use of an "expert's" evaluation, presumably based in
large part on factors "traditionally" considered important in analyzing
aesthetics, e.g., spatial relationships and arrangements of lines and|
masses, light and color. The second approach examines the preferernces
of numbers of people and attempts to correlate preference with vario.s land-
scape characteristics.

To operationalize the first approach, Morisawa's study team first
asked themselves why natural scenery looked beautiful; that is, wha" fac-
tors were important to them in viewing a river? On the basis of this ¢xer-
cise, a "scenic evaluation sheet" was constructed which listed 10 faclors
(vista, color, vegetation, relief, serenity, naturalness, accessibility,
riffles, turbidity, and pollution) to be evaluated on a scale of 1to 5. The
ratings were set up in such a way as to be "objective"; by this they reant
that "... ratings were defined in such a way as to minimize operator vari-
ance." Though not explicitly noted, one assumes that these factors were
weighted equally.

The second approach makes use of a set of 45 color slides shown to
viewers who are asked to evaluate each slide on a scale of 1 to 6--1 heing
"extremely beautiful, breath-taking," as opposed to 6, which is "very
unattractive, an eyesore." A limited amount of demographic data on the
viewer is also collected for possible later correlation. At the time this
paper was presented, this approach had been tried only on a small and very
non-random sample of viewers. The intention was to obtain the prefirences
of a large, unbiased sample, and then use factor analysis to link prefer-
ences to specific physical characteristics of the riverscapes.

The first approach is not very elaborate, and suffers from the weak—
nesses inherent in any evaluation procedure that relies exclusively on pro-
fessional judgments. The second approach, however, is viewed witl, great
interest. (114)

~116-

-y 4 S8 S o= S = SN ¥ == =

- W .
:

-



Morrison, et al., 1973. "General Environmental Siting Criteria
for Power Plants." Presented at the American Nuclear Society,
1973 Winter Meeting, San Francisco, California November 11-16,
1973,

This presentation discusses the background of siting criteria, cur-
rent approaches and trends. The federal and state procedures and the
state regulatory statutes are surveyed as well as current methodologies
for environmental evaluation. In addition, Appendix A has "Examples of
State Siting Regulations" and Appendix B has "Examples of Environmental
Impact Assessment Methodologies."

The presentation is nontechnical and is useful as a primer on siting
criteria.

Nathans, Robert R. Associates, 1972. "U.S. Deepwater
Port Study, Vol. IV: The Environmental and Ecological
Asgpects of Deepwater Ports." U,S. Army Engineer In-
stitute for Water Resources, IWR Report 72-8.

The system used in this study is the network. A somewhat more
sophisticated approach to systems description.

The study starts from a major, complex problem: deep water port
alternatives for off-loading petroleum and other bulk cargoes. It immedi-
ately redefines this problem as a study of alternative delivery systems for
these cargoes and proceeds to disaggregate these alternative systems into
lists of their components: dredging, ship movements, cargo transfer,
processing, and so forth. That is, it identifies specific elements associated

~with each alternative system for bulk cargo delivery. Similarly, it next

disaggregates the existing situation (environment) into a list of those spe-
cific components (evaluative factors) that are of interest to affected publics,
professions, and policymakers, and that affect those that are of interest.
Once these lists have been derived, the authors are able to construct net-
work diagrams or webs showing relationships among the components,

and thus, insights into some of the chains of consequences that might be

-produced by alternative delivery systems.

Some of the problems in particular are glaring. In particular,
the arbitrariness and oversimplification of the networks in their present
form, and the absence of any attempt to construct feedbacks and inter-
relationships among the system elements. This approach is presented at
a very early conceptual phase, relying wholly upon the consultant's pro-
fessional judgements rather than upon the full range of appropriate pra-
fessions and publics. It clearly would require additional research to est-
ablish the nature, extents, and significance of the relationships which the
networks suggest, as well as others which they omit.
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The useful lessons of the Nathans study include disaggregation of
a complex planning problem into its key constituents, without regard to
jurisdictional limitations; its attention to indirect impacts; and its attenpts
to describe the sequences of impacts leading only to eventually to the vari-
ables of greatest interest for decision-makers. (8)

Nichols, D.R. and J.M. Buchanan Banks, 1974. "Seismic
Hazards and Land-use Plarnning," Geological Survey Circu-
lar 690, U.S. Geological Survey, Washington, D.C.

Urban planners and public officials in California and in many other
parts of the United States have become increasingly concerned about the
possible effects of future earthquakes and how to minimize damage an¢. re-
duce loss of life. Interest in seismic hazards has increased further afier
the adoption in 1971 by the California legislature of an amendment to the
State Planning Law that includes a "Seismic Safety Element" as a manda-
tory element of the General Plan (Chapter 150, Section 65302 of the Gcvern-
ment Code) . This requirement, along with concerns for other geologlz
hazards and for conservation of natural resources, has focused the atten-
tion of planners on the contributions that geoclogy and other earth scie:nces
can make to the planning process.

This report outlines those earthquake-induced geologic conditicns
that could be hazardous, the type of problems they may pose, how infor-
mation can be obtained to assess the degree of hazard, and some possible
implications to land use. (20)

North, R.M., et al., June 1974, "Survey of Economic-
Ecologic Impacts of Small Watershed Development. Insti-
tute of Natural Resources, University of Georgia, Athens,
Georgia NTIS # PB-235-407.

~ This report attempts to develop several new aspects of small watershed
evaluation in its central thrust of improving the overall identification and
measurement of impacts and consequénces of stream modifications suca as
impoundments, channelization for flood control, and others. These cin-
tributions include: (1) careful follow up by expost analyses of land use
changes and resulting economic-ecologic impacts using air photographs,
overflights and field sampling: (2) comparisons of basically similar ci~
veloped vs. undeveloped watersheds over identical time spans to elinlinate
exogenous influences which distort most expost analyses; (3) measure-
ments of benthos and other aquatic life in similar developed vs. undeveloped
watersheds for both diversity of species and productivity; and (4) measure-
ments of vegetative growth rates, especially with respect to channelization.
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Methods were developed to measure changes over time in the two
project and two analogue non-project watersheds, and to approximate net
impacts induced by the project construction on the basis of differences in
land uses, productivity, land values, tree growth rates, benthos, fish
populations, wildlife and water quality. Also included is an evaluation of
the economic benefits derived from the projects versus adverse ecological
impacts.

The purpose of the research was to evaluate the effectiveness of
existing benefit cost estimates in portraying project success on both econo-
mic and ecologic criteria. The more specific objectives wire to:

(1) compare the actual and estimated benefits and costs accuring
to project design purposes;

(2) estimate associated economic changes induced by the projects
which were not enumerated in project formulation and plan-
ning, whether for lack of authorization or for lack of data
or awareness;

(3) suggest methods and values for expanding benefit-cost con-
siderations to additional economic and ecologic impacts ex-
pected in future projects.

.The economic benefit cost analysis applied in this study is noteworthy
because of its demonstration of serious inaccuracies in the original benefit
cost analysis and its identification of some of the flaws in the original metho-
dology applied prior to project implementation.

The ecological analysis yielded less specific results that allowed only
generalized discussion of the ecologic costs. While the analyses used to
determine changes in individual parameters are of interest, no means of
impact aggregation or direct comparison of economic-ecologic impacts is
provided.

O'Connor, M.F., 1972, "The Application of Multi-attribute
Scaling Procedures To The Development of Indices of Value,"
Engineering Psychology Laboratory, The University of Michigan,
Ann Arbor, Michigan.

Using procedures developed in the study of multidimensional utility
analysis, twe indices of water quality are developed. One index describes
the quality of a surface body of raw water which will be used to sustain a
fish and wildlife population. A second index describes the quality of a
surface body of raw water which will be treated as is necessary and used as
a public water supply. Since the first use involves mainly the health of the
wildlife population whereas the second use involves human health and also
economic and aeasthetic consideration, it is anticipated that if the use to
which the water will be put is important enough to merit a separate index,
‘these two indices should assign very different numbers to samples of water.

The multi-attribute scaling procedures were applied to this task
by assessing, from water quality engineers, (1) judgement about which
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variables should be included in the index, (2) the type of rule for ccmn-
bining the variables, (3) the relative importance weights of the different
variables, and (4) a curve describing the functional relation between water
quality and each variable.

Water quality indices were obtained for two specific purposes ~-
for "public water supply" and for "fish and wildlife." The experimerter
used a modified Delphi procedure for obtaining consensus among the
engineers for each of the indices. Even after the applications of the Delphi
procedure, the engineers disagreed on the importance weights, so a sensi-
tivity analysis applied the different indices to actual measurements o1 sam-
ples of river water. This analysis indicated that the disagreement al:out the
weights was not crucial to the measurement of water quality. In fact, a major
conclusion of this research is that the multi-attribute scaling procedi.res are
sufficiently robust so that, while great care should be used in deterr:ining
the purpose for which the index will be used and in selecting variables for
inclusion, relatively little time and effort need be invested in resolving
small differences among quality functions and among relative weighta, (20)

Odum, E.P., 1969. "The Strategy of Ecosystem Development, "
Science, Vol. 164, April 18, pp. 262-270.

This article summarizes, in the form of a tabular model, comp@nents
and stages of development at the ecosystem level as a means of emphasizing
those aspects of ecological succession that can be accepted on the bagis of
present knowledge, those that require more study and those that have special
relevance to human ecology. (20)

Orlob, Gerald T., et al., October 1970. "Wild Rivers:

Methods for Evaluation," prepared by Water Resources
Engineers, Inc. for the U.S. Department of the Interior,

Office of Water Resources Research (Walnut Creek, California).

The evaluation procedures presented in this report are not directly
applicable to environmental impact assessment; nor do they provide #ssis-
tance in evaluating any specific aspects of the environment. The report is
included in this literature review primarily as an extreme example o: an
attempt at quantifying intangibles.

Two methods were proposed, developed and tested (on the Skagit
River basin in Washington) for evaluating the "worth" of wild rivers, with
the ultimate goal of providing a basis for decisions regarding develc¢pment
versus preservation of these rivers. Both approaches employ traditional
benefit-cost analysis as the basic evaluation frameworks. Each approach
includes procedures for computing "total" benefits, both monetary and

‘nonmonetary; however, on the other side of the ledger, only monetary
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costs are included. One might note parenthetically, that it is precisely -
these nonmonetary costs, not considered in either method, which constitute
the adverse environmental impacts that the NEPA was designed to bring into
the planning process.

The first approach, the "benefits foregone - subjective decision
method," is based on the assumption that "nonmonetary benefits associated
with the wild, least-developed condition of a river basin must be at least
equal to, and perhaps greater than, the foregone monetary benefits that
would accrue if the basin were developed to its fullest." The essence of
the procedure is the development of parabolic functions assumed to express
these nonmonetary benefits which will be gained or lost through further
development. The authors note that "subjective decisions" are involved
in choosing the values of the coefficients for this parabolic function--one
to determine the direction and curvature of the function, the other to es-
tablish the degree of development at which nonmonetary benefits are ex-
pected to be maximal or minimal. Values of two other coefficients (for
the monetary benefits and cost functions) also have to be "chosen," but
this seems a minor undertaking compared to the above. Once these func-
tions are thus "determined, " it is a straightforward procedure to compute
benefits and costs.

The second approach, the "nonmonetary expression of benefits method,"
does not attempt to derive continuous functions, but instead is "directed
at the evaluation of discrete, identifiable development levels." The essence
of this method is the assumption that nonmonetary benefits are equal to the
monetary benefits multiplied by an "R value" (normally between 0 and 2).

A number of subjective judgement get lumped into this R .value. A table is
provided which gives a summary of the range of values for R for various
land and water development purposes or uses. Further guidance is provided
in an appendix which gives R values for "descriptive subfactors" of each of
these uses. The authors make no claim that these values are "correct in the
absolute, " but do feel that they are correct in a relative sense. Nowhere,
however, do they address the question of whether or not the values for these
R values (or the coefficients of the first approach) can, in fact, be rationally
determined.

A sensitivity analysis was undertaken for the second method, with
some interesting results, and some questionable conclusions. "The major
finding was that the optimal degree of development was less affected by
variations in the R values than by variations in either use, price, or in-
terest rate." On the basis of this, the authors concluded that perhaps
" ..more research was needed on the knowable, easily estimable quanti-
ties than on the inestimable, intangible factors which seem to have less effect
on the final result." The above finding, together with the result that one
", ..would expect higher levels of development to be optimal when higher
R values are used, "suggests that there may be problems in using this
method.
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Ortolano, L., 1973. "Analvzing the Environmental Impacts >f
Water Projects," Institute for Water Resources, IWR Report
#73-3, Department of the Army, Corps of Engineers, Availanle
from NTIS, AD-766286.

This report presents the results of a faculty-student collaboratinn

that took place at Stanford University during the 1971-72 academic year.

The workshop is meant to develop ideas that will be useful to the Corps

of Engineers planners concerned with the preparation of an Environmantal
Impact Statement for federal action "significantly affecting the quality of
human environment." (Specifically, Section 102 (2) (C) of the NEPA of 1969).

The issues of the report are concerned with water resources projects
commonly developed by the Corps of Engineers (reservoir and channeliza-
tion project, coastal dredging and spoil disposal projects) . Impact assess-
ment and evaluation are the essence of the report and center upon environ-
mental, social, and economic change forecasts and are described in quanti-
tative and qualitative terms. Decision~making and alternatives are alio
discussed concerning the system of ordering preferences according ta values
placed on each alternative by individuals or groups, and the decision-makers
taking into account the preference of the individual or group directly affected
by the alternative. ‘

The report is divided into two major parts, the first of which d:als
with the issues of environmental impact analysis, and discusses an aralysis
of what courts have said about the content of the NEPA 102 statement &ad
guidelines issued by various federal agencies. Included are reviews of
existing literature on methodologies for environmental impact assessment,
with an annotated bibliography of selected materials relevant to NEPA state-
ments. Primarily Part One is concerned with the analysis of the sectiun 102
statement and aids to environmental impact analysis, delving to some ¢xtent
into a discussion of elusive issues and practical lessons derived from the
Workshop experience.

Part Two represents the results of applying many of the ideas of
Part One in analyzing environmental impacts. (20)

Ortolano, L., 1973. "Impact Assessment in The Water
Resources." Paper Presented at the Short Course on
Impact Assessment in Water Resources Planning,
Amherst, Massachusetts; Ann Arbor, Michigan; and
East Sound, Washington, May and June 1973.

The primary objective of this raper is to describe "impact assess-
ment" and how it fits into the "preauthorization" planning process
carried out at the district offices of the U.S. Army Corps of Engineers.
The discussion addresses at a very basic level, with what and why water
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planning is done, the activities involved in the preauthorization plan-
ning process, and the definition of impact assessment as the identifica-
tion, description, and evaluation of changes associated with alternative
actions. (20)

Ortolano, L., 1973. "Water Resources Impact Assessment:
Cause-effect Relationships." Stanford University, Unpublished
Manuscript. '

The paper demonstrates that planning activities (i.e., problem de-
finition, formulation of alternatives, impact analysis, and evaluation) all
take place beginning at the earliest stages of the planning process. This
point is made with the aid of an example concerning water related problems
in Carmel Valley, California. The material relating to Carmel Valley was
developed during the course of a recent werkshop held at Stanford Univer-
sity; examples from this Carmel Valley case are used to demonstrate points
raised in various sections of the paper.

The report then treats a fundamental question in impact assessment;
i.e., which impacts need to be projected and described? The answer to
this question is given in terms of the evaluative factors (i.e., the concerns,
concepts, parameters, etc. that are used by affected publics and decision-
makers in establishing a preference ordering among alternatives). Infor-
mation on the meaning and relative importance of evaluative factors serves
to guide decisions on which impacts to analyze in detail.

The need to systematically and comprehensively identify all the signi-
ficant causes of change associated with proposed actions are considered. For
this purpose a scheme that classifies "causative factors" is introduced as an
aid to both planners and the public. The use of this classification scheme is
demonstrated by an application involving the Carmel Valley case study.

The report then deals with what is sometimes referred to as the first
law of ecology, namely, that "everything is connected to everything else."
The main concern is that each impact becomes in itself a new "cause," the
impacts of which may need to be delineated. When all possible impacts
stemming from various "causes" are set out, the result is a complex network

of cause-effect linkages which are tied together by various feedback relation-

ships were treated in the Carmel Valley case study is presented.

Attention is then focused on what are alternatively referred to as
"indirect" or "secondary" impacts. The difficulties involved in defining and
dealing with indirect impacts are discussed. An approach followed in treat-
ing one of the several significant types of indirect impacts that came up in
the course of the Carmel Valley case study is also presented.

Finally, a summary of concepts that are useful in thinking about and
describing impacts is provided. A number of characteristics of impacts (e.qg.,
short term vs. long term, deterministic vs. stochastic, etc.) are summarized.
Some basic issues that need to be considered in communicating information
about impacts are discussed. This provides an appropriate conclusion since
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one of the principal reasons for planning is the development and comanica-
tion of information to help people understand issues and make choices. (20)

Ortolano, 1974. "Issues in Wateir Resources Impact Assessment,"
Journal of the Hydraulics Divisicn, ASCE, Vol. 100, No. HY 1,
pp. 173-187.

Formal impact assessment, defined as the identification, description,
and evaluation of changes associated with proposed &ctions, have be¢n man-
dated by recent legislation relevant to Federal water resources agengies.
This paper uses an example involving proposed reservoirs in Carmel Valley,
California to demonstrate the various ccncepts which are introduced. The
paper demonstrates how "evaluative factors," defined as the goals, ¢oncerns,
constraints, etc., that affected publics and other decision-makers censider
in ranking alternative actions, can ke used in deciding on which impacts to
forecast and at what levels of detail. The paper presents a classification of
"causative factors" which encourages a systematic examination of the various
aspects of a proposed action that may bring about change. Network tliagrams
of cause-effect relations, and the problems associated with the analygis of
indirect impacts are also analyzed. The paper summarizes a number of char-
acteristics of impacts which can be used in describing the results of an impact
assessment. (20)

Ortolano, L. and W, Hill, 1972, "An Analysis of Environr;ental
Statements for Corps of Engineers' Water Projects." U.S. Army
Engineer Institute for Water Resources, Alexandria, Virgiaia,
IWR Report 72-3, (AD 747-374) .

This publication presents the results of an intensive analysis «f 234
Corps of Engineers environmental impact statements prepared in accurdance
with Sec. 102 (2) (c) of the National Environmental Policy Act (NEPL). The
analysis includes a detailed catalog and summary of impacts included in the
statements for; 1) projects on coastal waters including dredging, spoil dis-
posal, breakwaters, jetties and groins, revetments, dikes and barriers; and
2) projects on inland water including channelization, dams and reservoirs,
levees, dredging spoil disposal, construction and other miscellaneoys struc-
tures and activities. In addition, the analysis catalogs and summariies the
impacts of various project purposes. A summary of the coverage of nther points
required by Sec. 102 (2) (c) of NEPA is also included. The proper role of
environmental statements is suggestzd and, within that context, an éssessment
of the 234 statements is rendered, together with suggestions for improvement, (20)

The authors conclude that the majority of the 243 EIS's examined were
"decidedly less than adequate." "In short, they did not seem to add u great
deal of information, in terms of new data or analyses, to that contained in
existing project documents."
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In defense of the Corps, the authors note budgetary and manpower
restrictions, complicated by uncertainty as to the exact scope and intent of
the legislation and a huge backlog of projects well along in the planning
stages.

Perkins, John M., et al., 1974, "Markov Method Applied to
Planning." A paper prepared for presentation at the Fourth
Iranian Conference on Engineering Pahlavi university, Shiraz,
Iran. May 12-16, 1974.

The method described in this paper is a modification of input-output
analysis. The authors claim it can be applied to: 1) investment planning
to maximize profits, employment, per capita income, balance of payments,
and social objectives; 2) demand forecasting for energy, labor, recreational
facilities, and products; and 3) allocation planning to establish priorities
for development of various sectors which achieve economic goals while mini-
mizing resource usage and/or environmental damage.

The intent of this paper was to describe the approach used in making
an electric load forecast for a region, and thus, its use in connection with
environmental analysis could not be evaluated. However, the example appears
to be sufficiently unique to warrent further investigation into the technique.

Parton, W.J. and A. Eddy, 1970, "A Numerical Model of
Human Population Dynamics Influenced by a Polluted
Environment." Preprint, American Meteorological Society,
Boston, Massachusetts, p. 248-252. (Presented at the
National Conference on Weather Modification, 2nd, Santa
Barbara, California, April 6-9, 1970) .

A numerical model of the urban-rural ecosystem has been formulated
with the objective of simulating interactions between the various segments of
the total ecosystem. A decision-making executive routinely coordinates the
interactions between five submodels, comprising an atmospheric model,
-hydrology model, city model, zoology model, and botany model. The atmos-
pheric model must predict variations in the weather for periods of time up
to 30 years. The parameters predicted include: wind speed and direction,
rainfall, relative humidity, cloud cover temperature, radiation, and air
pollution. Air pollution is determined at any point in the field by consider-
ing dispersion from multiple point sources. The model suggested by Pasquill
and modified by Gifford is used to estimate pollution concentrations as a func-
tion of distance from the point sources. This model uses the wind direction
and speed, stability, and solar angle to predict the pollution dispersion. The
atmospheric model has provisions for modifying the rainfall frequency and
intensity as a function of air pollution and heat island effect. There are also
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provisions to simulate the effect of artificial weather modifications on the whole
_ecosystem. The parameters predicted by the hydrology model in:lude: evapor-

ation of water from soil and lake surface, storm runoff, soil moisture, lake

level, water pollution, and river hydrograph. The urban model Is primarily

concerned with population dyamics of the city. The zoology model consists of

man and dairy and beef cattle as consumers. The growth of gras:, alfalfa,

and wheat are included in the botany model. Future work on this model will

be directed toward increasing the realism in the ecosystem compcinents. (M)

Peterson, G.L. and E.S. Neiman, 1969. "Modeling and, Pre-
dicting Human Response to the Visual Recreation Environment,"
Journal of Leisure Research, Vol. 1, No. 3 Summer, pp. 213-237.

The purpose of this paper is to develop and apply a conceptual and
methodological approach for analyzing subjective response to the appearance
of the recreation environment. The conceptual framework employs a math-
ematical preference model to hypothesize and quantify a man-environment
relationship. To obtain data for the model, recreation environments were
simulated by photos and responses classified by techniques of psjchological
measurement. The preference functions should be sensitive to differences
in characteristics of alternative environments as well as to differences in
people's responses to the same environmental conditions. It is hypothesized
that such responses are influenced by measurable factors such ag life siyle,
social rank, culture rank, culture, and personality. The model ;5 demon-
strated using Lake Michigan beaches. Results show that two groy.ps with
different preferences are identifiable. The larger group prefers sicenic
natural beaches and the smaller prefers city swimming beaches. The study
shows conflicting user preferences for the characteristics of beaches.
Studies of this nature would be helpful to the water planner in determining
the types of recreation facilities that should be provided. (20)

Pikul, R., 1974, "Development of Environmental Indices" in
Statistical and Mathematical Aspects of Pollution Probleins,
J.W, Pratt, Ed., pp. 103-121.

An index approach to environmental assessment. The author presents
an initial formulation of environmental indices in 14 "environmental classes."
A method of ranking indices whila taking cost and value considertions into
account is discussed. The assessment of impact is facilitated by tracking and
analyzing the behavior of these indices. Each mathematical index: is analyzed
according to factors of impact, utility, value, cost, and importance. (20)
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Requiam, H., 1972, "Establishing Priorities Among Environ-
mental Stresses," in Indicators of Environmental Quality
Proceedings, Symposium, W.A, Thomas, Ed., Environmental
Science Research Series, Volume 1, pp. 71 ff.

An appraisal of the difficulties of environmental assessment. The
author notes there is difficulty in ranking individual environmental problems
even among dedicated environmentalists. Apparent effects are often not the
most important, and the acute often only shades into the chronic. The
author notes that traditional reductionists favor breaking the system down
into simple components which lend themselves to a specialized approach.
Logistics for handling unquantifiables are presented. One would proceed
to make subjective evaluation for each environmental stress using Persis-
tence, Range, and Value indices. The simple product of assessment scales
is used to indicate the relative importance of stress with respect to any one
of the environmental resources systems. (20)

Schlesinger, B. and D. Daetz, 1973. "A Conceptual Frame-
work for Applying Environmental Assessment Matrix Techni-
ques," Journal of Environmental Sciences, Vol. 16, No. 4,
July/August 1973, pp. 11-16.

Since the enactment of the National Environmental Policy Act (NEPA,
1969) , a number of systematic checklists and matrix procedures have been
proposed and utilized as guides to environmental assessment efforts. This
article presents a conceptual framework within which the matrix technique
can be viewed, its potential usefulness realized, and its inherent short-

‘comings recognized. It is shown that, if properly applied, an Environ-

mental Assessment Matrix can embody all relevant aspects of the environ-
ment potentially affected by some significant project, as well as the magni-
tude of each impact, the importance of these effects, their durations and
even their interrelationships and probabilities. As an adjunct to consider-
ation of these factors of alternative proposals, the matrix technique can be
used to indicate sensitivity or bounds of the solution, and act as a guide to

.mitigating measures that might be required. Various proposed matrix tech-

niques are examined and evaluated with respect to this conceptual framework.

The matrix structure is an adaptation of the Leopold matrix of U.5.G.S.
Circular 645, but includes a weighting scheme to combine the magnitude and
importance scales. (20) '

Sewell, W.R.D., 1973. "Broadening the Approach to Evaluation
in Resource Management Decision-Making," Journal of Environ-
mental Management, Vol. 1, No. 1,
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This article concerns itself with the presentation of a descriptive
model of the policy-making process. Also examined is the extent to which
present procedures of evaluation are able to provide the date required by
decision-makers. The entire identification, evaluation, and selection pro-
cess is examined. The author states that the opportunity costs of using a
resource for one purpose rather than another is too often not consitlered
as a part of the environmental impact. Further, he argues that assizssment
procedures are biased toward development as he points out several other

salient shortcomings in the present methods of evaluating environmental
impacts. (20)

Shafer, E.L., et al., 1969. "Natural Lanscape Preferences:
A Predictive Model," in Journal of Leisure Research, Vol. 1,
No. 1, pp. 1-29,

This article reports on a study to identify the quantitative variables
in a natural landscape that are significantly related to public preference for
that landscape. In the study black and white photographs of the landscapes
were used. It was determined that preference for the landscape depends
on the area or perimeter measurement of six items within the photogiraph.

Simmons, H.B., etal., 1972. "Physical Modeling Appli#d to
Coastal Zone Pollution Problems," Army Engineer Waterways

Experiment Station, Vicksburg, Mississippi, Miscellanecus
Paper Y-72-2,

It is necessary to determine =ffects of pollution before pollutityn takes
place. This requires a predictive capability. One tool used to maks® this
predictive capability more meaningful is physical scale modeling - problem-
solving technique that entails development, construction, verification, and
testing of a scale model of a particular prototype. Different types cf physi-
cal models are discussed with emphasis on determining extent and ;luration
of pollution within an area. Specific examples include a sediment-t-apping
plan in Savannah Harbor, effect of an inlet across Sandy Hook in New York
Harbor, and pollutant dispersion from two sources in Brunswick Harbor.
Laboratory ecosystem modeling is described as a planning tool specifically
designed to predict chemical, biological, and ecological phenomena (20)

Sinha, E., 1971. "Methods, Models and Instruments for $tudies

of Aquatic Pollution, an Annotated Bibliography," Ocean Engineer-

ing Information Service, La Jolla, California, Ocean Engineering
Information Series Vol. &. '
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This bibliography contains 204 abstracts of literature providing
substantial scientific and technical information on methods, models and
instruments used in studies of aquatic pollution and means of abatement.

These deal with the detection, identification and measurement of the parameters
of pollution, biotic constituents, detergents and nutrients, pesticides, oil,
metals, and non-metallic toxicants. Various aspects of water quality man-
agement are encompassed. Pertinent patents, a bibliography of bibliographies,
a subject outline, a keyterm index, and an index citing all authors and co-
authors are included. (20)

Smith, William L., "Quantifying the Environmental
Impact of Transportation Systems", Van Doren-
Hazard-Stallings-Schnacke, Topeka, Kansas (un-
dated) (mineographed).

The Smith approach, as developed for highway route selection, is a
checklist system based on the concepts of probability and supply-demand.
The approach attempts to identify the alternative with least social cost to
environmental resources and maximum social benefit to system resources.
Environmental resources elements are listed as: agriculture, wildlife con-
servation, interference, noise, physical features, and replacement. System
resources elements are listed as aesthetics, cost, mode interface, and travel
desires. For each element, categories are defined and used to classify zones
of the project area. Numerical probabilities of supply and of demand are
then assigned to each zone for each element. These are multiplied to pro-
duce a "probability of least social cost" (or maximum social benefit) . These
least social cost probabilities are then multiplied across the elements to produce
a total for the route alternative under examination.

The approach is tailored and perhaps limited to project situations
requiring comparison of siting alternatives. The range of environmental
factors examined is very limited, but presumably could be expanded to
cover more adequately ecological, pollution, and social considerations.

Since procedures for determining supply and demand probabilities
are not described, it is difficult to anticipate the amounts of data, man-
power and money required to use the approach. The primary limitations
of this methodology are difficulties inherent in assigning probabilities,
particularly demand probabilities, and the implicitly equal weightings

.assigned to each element analyzed when multiplying to yield an aggregate

score for an alternative. (166)
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Sorenson, Jens C., June 1971. "A Framework for Identlfication -
and Control of Resource Degradation and Conflict in the Multiple
Use of the Coastal Zone," M.S. Thesis, Dept. of Landscape
Architecutre, University of California (Berkeley, Calif.} .

This thesis focuses on the identification of a very specific set of
environmental impacts--the adverse impacts resulting from conflict.ng
uses and resource degradation in the (California) coastal zone. However,
the procedure developed is general enough to be applicable to any ¢nviron-
ment,

The "impact system framework" developed and discussed in parts
Il and I (pp. 10-19) is based on the network analysis approach developed
by the Travelers Research Corporation (TRC, 1069) . Sorenson mc-lified
the TRC approach by adding an additional factor, "uses," in front uf their
"cause-condition-effect" relationships. He also devised a new format
for organizing and displaying these various relationships. This new format
was "a stepped matrix attached to a network." All this is in fact is two
matrices--"uses vs. causal factors" and "causal factors vs. initial gondi-
tions"--joined together along the common axis, with a network analysis
of "initial conditions leading to consequent conditions which in tury. lead
to effect" attached to the second matrix. These net work factors (i.e.,
initial conditions, consequent conditions, and effects) all come under the
title of "possible adverse impact." One ends up with a single display which
identifies uses, causal factors, and adverse impacts, and traces the interrela-
tionships between them. Two additional columns are provided (bul not
filled in) for "corrective action or control mechanisms" and a "reference
index."

As was the case with the TRC matrices, the linkages identifi¢d re-
.present only "potential relationships." All the relationships indiczred
between causal factors and conditions, however, had been observed to
occur within the california coastal zone. v

The framework developed in this study was presented as being "still
in the formative stage of development." The limitations of the disp.ay
format presented were recognized, and it was concluded that the ngxt
step in the development of the method should be computerization of the
-matrices and networks. (114, 20, 166)

Sorenson, J.C. and M.L. Moss, April, 1973. "Procedurses
and Programs to Assist in the Environmental Impact Statg-
ment Process," SG-Pub-No. 27, USC~-SG-AS2-73, Institutle of
Urban and Regional Development, University of Californla, .
and Center for Urban Affairs, University of Southern Calif.

This paper considers the issues which arise in impact assesgment pro-

cesses and also examines alternative methods for preparing and reviewing
impact statements. ‘
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Impact assessment methods are discussed as a three-stage process
involving: (1) identification of the environmental, social and economic
conditions that may be changed by the project; (2) prediction of the in-
tensity and spatial dimensions of the changes likely to occur; and (3) evalu-
ation of the costs and benefits of the condition changes. (20)

Sorensen, J. and J.E. Pepper, 1973, "Procedures for Regional
Clearinghouse Review of Environmental Impact Statements -
Phase Two." Review Draft, Prepared for the Association of Bay
Area Governments, Berkeley, California, April 1973.

The primary objective of the study described in this report was the
development of procedures which the Association of Bay Area Governments
(ABAG) could use to review environmental impact statements as specified
by the National Environmental Policy Act (NEPA) of 1969, and the California
Environmental Quality Act of 1970.

The report is organized into three major sections. Part one presents
impact checklists for eight project types. These are: (a) highways, includ-
ing right-of-way, access roads, bridges, and highway vehicles; (b) housing;
(c) water supply, treatment and transportation; (d) waste water, treatment
and transportation; (e) impoundments and/or flow diversions; (f) stream
channelization; (g) navigation channels; and (h) deep water facilities. For
each project type, the checklist gives ten impact categories which must be
considered. These are: (1) Displacement or preemption of current land use
or users; (2) Relocation of uses or users; (3) Relationship of project to access
and/or circulation patterns; (4) Relationship of project to earth and vegeta-
tion conditions; (S) Relationship of project to hydrolic conditions; (6) Rela-

‘tionship of project to atmospheric conditions; (7) Relationship of project to

visual conditions; (8) Relationship of project to sonic conditions; (9) Influ-
ences on Surrounding Land Use; and (10) The project in context of regional
plans and programs. For each of the ten impact categories, the checklist
gives a listing of condition changes organized in sequence of occurrence,
Actions or activities that could generate a change in a particular initial condi-

_tion are indicated with bars above the respective condition. All the condition

changes listed describe adverse impact. The user could easily develop a
similar checklist, using antonyms, for beneficial impact. The checklist
also mentions the responsible agency, both federal and state or local, for each
stated condition change. It also lists environmental condition (E.C.) index
numbers which relate to mapped or spatially recorded environmental and
socio-economic information necessary to estimate both the probability of
occurrence and the actual degree or dimension of change for the specific
identified impacts. )

Part Two of the report is an index, coded to the E.C. index numbers
in the checklist, which lists the existing maps and spatially defined infor-

-131-



mation in the bay area that could be used to estimate the occurrence and
degree of the impacts identified by the project type checklists. Par: Three

of the report lists criteria for determining whether a specific project type
may produce impacts that would be of regional significance to ABAG, (20,166)

Stanley, J., 1972, "Environmental Factors Related to Land Use
Planning and Industrial Development," W.J. Stanley Associates,
Paper No. 73-51, Presented at the 65th Annual Meeting of the
Air Pollution Control Associlation, Miami Beach, Florida, June
18-22.

This paper describes criteria for decision making concerning land use
planning and industrial development. Planning inputs and air, watzr and
land use limitations are discussed. The conflict of alternatives con;erning
single solutions is also brought forward. Opportunities of collectiviz approach
to problem solving by public and private agencies and incentives s..ch as
public financing and added tax credits are also discussed. The mo:t important
consideration pointed out is that many of the pollution problems cannot be
solved, but must be traded off and managed in an orderly fashion. [20)

Steinitz, Carl, et al,, July 1969. "A Comparative Study of
Resource Analysis Methcds," Department of Landscape
Architecture Research Office, Graduate School of Design,
Harvard University, mimeo (Cambridge, Mass.).

This study presents a comparative analysis of sixteen selecteid approaches
to resource analysis. While these approaches do not deal with environmental
impact assessment per se (this comparative study itself predates the NEP2), many
of them might be adapted and used to this end. In fact, the influencs of cne
of the approaches analyzed in this study--that of Ian Mcharg (pp. 177-197 of
Steinitz) --has been noted in a number of the papers discussed abov.

The part of the report of primary interest herein is Section IIl (pp. 82~
283) which describes the methods analyzed, including: "their methcdological
.goals; the constraints under which the method was developed or untler which
it operates; the data variables which are investigated; logic of the analytic
approach; the applicability of the method to other areas, scales, an: purposes;
and its principal documentation." Thus, Section III contains a potentially
useful analysis of the more significant approaches to resource analysis as of
1969. (114)
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Stover, Lloyd V., March 1973. "Environmental Impact Assessment:
A Procedure." Environment and Technology Assessments, Inc.,
Washingtion, D.C.

This methodology is a checklist procedure for a general quantita-
tive evaluation of environmental impacts from development activities.
The type and range of these activities is not specified, but is believed to be
comprehensive. Fifty different impact parameters are sufficient to include
most possible effects, and thereby allow much flexibility. Subparameters
indicate specific impacts, but there is no indication of how the individual
measures are aggregated into a single parameter value. While spatial
differences in impacts are not indicated, both initial and future impacts
are included and explicitly compared. Resource requirements are moderate
to heavy, especially in terms of an interdisciplinary personnel team which
grows as more subparameters are included, requiring additional expertise
in specific areas. However, the actual measurements are not based on
specific criteria and are only partially quantitative, with seven possible
values ranging from an extremely beneficial impact to an extremely detriment-
al one. Therefore, there is potential for ambiguous and subjective results,
with only moderate replicability. Impact areas are implicitly assumed
to be of eaual importance. A specific methodology is mentioned for choosing
the optimum alternative in terms of benefits and adverse effects. The
procedure for alternatives comparison may be the most interesting aspect
of the procedure, with results given in terms of the proportional significance
of an impact vis-a-vis other potential alternatives. There is no explicit
mention of either public involvement in the process, or environmental risks.

The impact assessment procedure is presented as only one step in a
total evaluation scheme which includes concepts of dynamic ecological stabil-

ity and other ideas. (20, 114, 166)

The author states that an environmental evaluation method must be
"systematic (and therefore) applicable to almost any project. Further, the
results should be reasonably repeatable by separate evaiuation teams.

The result was the development of an impact identification (essentially
a checkhst) and weighting system similar to Georgia's Optimum Pathway
Matrix. The major difference being Stover's omission of the use of computers

.and the accompanying random error generation.

The Environmental Impact Index (EIT)

1. Develop an EII for each significant environmental function from the
standpoint of:
a. Initial Impact (II)
b. Future Impact (FI)
c. Time factor (Duration of Impact) (T)
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2. Assign numerical value to each of the three components by a value
rating system which considers magnitude and significance of impact.
Values are arrived at by the interdisciplinary team on the basis of
factual information assembled and interpreted to the best of the team's
professional judgement.

This process is repeated for each of approximately 50 significant
environmental functions.

The final evaluation states in numerical form a summarized c¢onsideration
of the magnitude and significance of the proposed development in relation to
its impact on the total environment.

Outlined, the process is as follows:

1. Define the objectives of the project, and describe how it satisfies

- future and present needs.

2. Estimate the magnitude and significance of the project o1 service.

3. Estimate social & economniic benefits of the project.

4. Determine the specific end products of the project (End items:

_ facilities equipment services) .

5. Describe and estimate the magnitude of unknown, vague and
unclear aspects.

Make all information understandable and communicable.

Assess initial and future impact values.

8. Calculate environmental impact index for each significant envir-
onmental function.

N o

A rating and value system is applied as follows:
1. On the basis of hard data and professional judgement for each
significant environmental function affected, rate the magnitude of
initial impact on a scale from +5 for an extremely beneficial impact
to -5 for an extremely detrimental impact.
Rate future impact in a similar manner, using a scale of +10 to -10.
3. Compute for each significant environmental function the snvironmental
impact index (EII) according to the following:
EIl =11+ T (FI)
Where T =length of time in years the significant environmental
function is affected
II = initial impact from activation through turnksy
FI = future impact of operational activity with impact
significance

N

Alternative Proportional Value (APV)
This portion of the overall analysis evaluates design concep:s for their

‘ability to reduce or minimize significant adverse effects of the proposed
development on the total environment.
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The APV for each significant function is determined by assigning a value
of 1.0 to the alternative having the most significant impact on that particular
function. All other alternatives will have a less significant impact and are
assigned values in proportion to their effect on the function.

Functional Impact Value (FIV)

The FIV is a determination of the impact of an alternative design concept
on an environmental function. It is arrived at by multiplying the EII by the APV.

The values thus obtained for each significant function affected are added
up for the alternative, yielding a number that expresses the total impact of the
alternative. The remaining alternatives are evaluated in a similar manner,
yvielding a set of numerical values which can then be compared.

The two or three alternative design concepts promising the maximum
positive benefits and the lowest negative adversity would then be reassessed,
disregarding the remaining alternatives.

The article contains one chart depicting a systematic interdisciplinary
approach to environmental assessment, and another depecting elements to be
considered in assessment.

Several flaws or areas of uncertainty are evident in the system:

1. All "significant functions" are assumed to be of equal importance.

In doing so, some functions may be assigned weighting in excess
of their actual value. It appears that the authors feel that there
are enough of these weightings on both sides of the scale to cancel
each other out.

2. The reasoning behind the expansion of the II scale from +5, -5 to
+10, -10 on the FI scale is unclear. The authors intended to show
the FI as being more significant, but this is not true in all cases.

3. It is also unclear why, in the formula to determine EII, the II is
not multiplied by a time factor as is the FI,

The authors are aware of these limitations, and are in the process of

revising the procedure. '

Tamblyn, Thomas A. and E.A. Cedarborg (Bechtel Power
Corp.), 1974. "The Environmental Assessment Matrix As
A Site Selection Trol - A Case Study." Presented at the
Nuclear Society Symposium on Nuclear Power Plant Siting,
Portland, Oregon, August 25-28, 1974,

Though a perfect formula for unopposed site selection has not been
developed, a relatively universal approach appears to be evolving. The
site selection process begins with consideration of a large, perhaps multi-
state, region and progressively narrows the study area to smaller candidate
areas. These candidate sites are then screened to develop a list of preferred
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sites. As the geographic area being considered is decreased, the depth of
inquiry is increased.

The Environmental Assessment Matrix was developed for apyplication as
a site selection tool. This procedure is an adaptation of the concepit of an
environmental impact matrix, developed by Leopold, et al., and described
in U.S.G.S. Circular No. 645.

For the case study the detailed Environmental Assessment Mitrix was
utilized for the final screening of five preferred sites that had been selected
from an original set of 40 candidate sites. A sensitivity analysis was also
conducted, and indicated that even though all of the sites had similar environ-
mental rankings, two of the sites were better from an overall environmental
point of view. (20)

"Three Approaches to Environmental Resource Analysis, "
Prepared by: Landscape Architecture Research Service,
Harvard University, and The Conservation Foundation,
Washington, D.C., November 1967.

An overview of three land use planning analysis methods: (i. Angus
Hill, Phillip H. Lewis Jr., and Ian L. McHarg. The three methodclogies
are compared on: (1) their identification of spatial and environmental pat-
terns beyond single factor analysis and simple spatial location, (2} their
identification and evaluation of key elements and forces that affeéct the guality
of the environment, (3) their review of analysis material for intorporation in

the planning process, and (4) their treatment of the environment as an entity.

(20)

Travelers Research Corporation, 1969. "The Development of
a Procedure and Knowledge Requirements for Marine Resource
Planning," prepared for the Marine Resources Council of the
Nassau-Suffolk Regional Planning Board (Hartford, Cenn.).

While this research pre-dales the NEPA, and therefore is not labelled
as an environmental impact study per se, it does, in fact, deal explicitly
with the problem of identifying environmental impacts for one pirticular
environment. Furthermore, the approach developed is applicahble to environ-
mental impact assessment in general, and has been adopted ancd extended by
other researchers in this field (e.g., Sorenson (1971) and Leopold (1971
noted above.)

The overall objective of the research was to develop a methodology and
the associated knowledge required for effective planning and management
of Long Island's marine resources. The research program was structured
into a series of six "functional steps," the first two of which are described
in the two reports annotated below:

"Functional Step One: The Classification of Marine Resource Problems
of Nassau and Suffolk Counties," April 1969.
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Of principal interest as regards environmental impact assessment is
section 6, "Approach to Problem Analysis" (pp. 57-62). The approach is
basically the so-called "systems approach," wherein the many complex inter-
relationships between man's activities and the environment are supposedly
recognized, and dealt with by taking a "total system" viewpoint. In this
case, the system was characterized as a "branching network of cause-
condition-effect relationships among human activities and environmental
elements (or conditions)." To demonstrate the approach, a preliminary
network analysis of dredging was undertaken.

"The Status of Research Activity on Functional Step Two,"
July 15, 1969.

The objective of this step of the research was to identify the knowledge
requirements for sound decision making in regard to the marine resources
in question. Of primary interest is section 3.2 (pp. 9-13) which focuses on
an approach to network development. As a basis for the later development of
networks, TRC constructed three matrices which were to function as "guides"
for the identification of potential cause-condition-effect relationships. The
first matrix lists 35 causal factors on the vertical axis against 39 environmen-
tal conditions affected on the horizontal. A dot was placed in each one of the
(1365 possible) squares where they thought a potential relationship might
exist. Two more matrices were constructed, and similar procedures applied,
in order to identify hypothesized interactions among environmental conditions
and potential links between environmental conditions and human activities.
These matrices would then be used to develop the various networks. At the
time of this status report, a computer program was being designed to store
the matrices and to retrieve the information and present it in a way that would
facilitate the construction of the network analyses. (114)

Upchurch, S.B. and D.C.N. Robb, 1972, "Mathematical
Models: Planning Tools for the Great Lakes," Water
Resources Bulletin 8(2), pp. 338-348,

Present and projected water and related land-resource problems and
demands in the Great Lakes Basin are assessed by mathematical modeling
A two-phase program, comprising a feasibility and design study followed
by contracted and in-house modeling, data assembly and plan development,
has been initiated. Models will be used to identify sensitivities of the lakes
to planning and management alternatives, insufficiencies in the data base
and inadequately understood ecosystem interactions. The long-term effects
of planning alternatives and their impacts on neighboring lakes and states
can also be evaluated, along with the consequences of environmental acci-
dents and increased pollution levels. (20)
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U.S. Army Corps of Engineers, 1973, "Environmentsl
Impact Assessment Study for Army Military Programs "~
Technical Report D-13, Construction Engineering
Research Laboratory, Champaign, Illinois.

Potential environmental impacts are identified by a computer-aided
assessment program developed for Army activities, Eleven tec:nical areas
of specialty are used in describing the environment. Environmental impact
‘analysis proceeds at three levels: (1) detailed level; (2) review level; and
(3) controversial attributes level. "Ramification remarks" were developed
for noting potentially important construction impacts, as well as procedures
for minimizing adverse impacts. (20)

U.S. Army Corps of Engineers, Tulsa District, 1972.
"Matrix Analysis af Alternatives for Water Resource
Development," draft technical paper.

Despite the title, this methodology can be considered a checklist under
the definitions used here since, though a display matrix is usetl to summarize
and compare the impacts of project alternatives, impacts are nal linked to
specific project actions. The approach was developed to deal sipecifically
with reservoir construction projects but could be readily adapte¢d to other pro-
ject types.

Potential impacts are identified within three broad objectiies: environ-
mental quality, human life quality, and economics, For each impact type identi-
fied, a series of factors are described, indicating possible meagureable indica-
tors. Impact magnitude is not measured in physical units but iy a relative im-
pact system. This system assigns the future state of an environmental charac-
" teristic without the project a score of zero; then assigns the project alternative
possessing the greatest impact on that characteristic a score of +5 (For positive
impact), or -5 (for negative impact). All other alternatives are¢ assigned
scores between 0 and 5 by comparison. The raw scores thus chtained are
multiplied by weights determined subjectively by the impact analysis team.

Like the Georgia approach, the Tulsa methodology tests for the
~ significance of differences between alternatives by introducing error factors
and conducting repeated runs. The statistical manipulations are different
from those used in the Georgia approach, however, and considered by the
Corps' writers to be more valid,

Resource requirements of the Tulsa methodology are varianle. Since
specific types or levels of data are not required, data needs arg quite flexible,
The consideration of error, howewver, requires specific skills ar.3 computer
facilities. .

The major limitations of the approach, aside from the required com-
" puterization, are the lack of clear guidelines on exactly how to measure im-
pacts and the lack of guidance on how the future no-project statz is to be
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defined and described in the analysis. Without careful description of the
assumptions made, replicability of analyses made using the approach may be
low since only relative measures are used. Since all measurements are ‘
relative, it may also be difficult in some cases to deal with impacts that are
not clearly definable as gains or losses.

The key ideas of wider interest incorporated in the Tulsa approach in-
clude reliance on relative rather than absolute impact measurement, statistical
tests of significance with error introduction, and specific use of the no-project

condition, as a base line for impact evaluation. (20,166)

U.S. Army Corps of Engineers, 1972, "U.S. Deepwater Port
Study, the Environmental and Ecological Aspects of Deepwater
Ports," Volume IV, IWR Report 72-8, Institute for Water
Resources.

The environmental portion of the Deepwater Port Study has three
principal objectives:

1. To develop background information about the environmental
and ecological effects of deepwater ports development and
operation to aid in identifying the significant elements of any
port alternatives.

2. To develop an analytical framework within which the environ-
mental effects of alternative proposals can be identified, ana-
lyzed, and evaluated.

3. Conduct a preliminary analysis of a selected set of alternatives.

The analytic framework is a network to relate the cause-effect

" relationships that lead from the activities to the environmental effects.

This network is used to develop a checklist of components and relationships.
A subjective analysis of the particular elements is conducted and a ranking
of elements made into categories of high, medium and low value. The en-
vironmental factors rated are aesthetics, water quality, air quality, unique-
ness, general ecology, wildlife, wetlands, fin fish, shellfish, water supply,

~ health and safety, water contact recreation, shoreland recreation, agricul-

ture, industry, residential, marine transportation, and land transportation.
The analysis of the effect on each element should consider the construction,
presence, operations, and secondary development related to the project.
The duration of the effect is categorized as temporary, permanent, or irre-
versible. (20)

-139-



U.S. Bureau of Reclamation, 1972. "Multiagency Task Force,
Guidelines for Implementing Principles and Standards for
Multiobjective Planning of Water Resources", Review Draft,
Washington.

The Task Force approach is an attempt to coordinate features of the
Water Resources Council's Proposed Principles and Standards for Planning
Water and Related Land Resources with requirements of NEPA., It develops
a checklist of environmental components and categories organized in the
same manner as the WEC Guidelines. The categories of potential impacts
examined deal comprehensively with biological, physical, cultural, and
historical resources, and pollution factors but do not treat social or econo-
mic impacts. Impacts are measured in quantitative terms where possible and
also rated subjectivly on "quality" and "human influence". In addition,
uniqueness and irreversibility considerations are included where appro-
priate. Several suggestions for summary tables and bar graphs are offered
as communications aids.

The approach is general enough to have wide applicability to various
types of projects, though its impact categories are perhaps better tailored
to rural than urban environments. No specific data or other resources are
required to conduct an analysis, though an interdisciplinary project team is
specified to assign the subjective weightings. Since quality, human influence,
uniqueness, and irreversibilities are all subjectively rated using general
considerations only, results produced by the approach may be highly vari-
able. Significant ambiguities include a generally inadequate explanation of
how human influence impacts are to be rated and interpreted.

Key ideas incorporated in the approach include explicit identification
of the without-project environment as distinct from present conditions, and
use of uniqueness rating system for evaluating quality and human influence
(worst known, average, best known, etc.). The methodology is unique
among those examined in not labeling impacts as environmental benefits or
costs but only as impacts to be valued by others. The approach also argues
against the aggregation of impacts. (20, 166)

U.S. Environmental Protection Agency, 1973. "Aesthetics
in Environmental Planning," EPA-600/5-73-009, Washington,
D.C.

This report addresses the relationship of aesthetics to environmental
planning. Methodologies for measuring or quantifying aesthetics are re-
viewed, as well as a review of the state of the art of research in basic theory
for understanding the unquantifiable. A similar review of selected planning
agencies guidelines and procedures for integrating aeasthetics .into the planning
process is followed with an outline of suggested future research needs. (20)
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U.S. Environmental Protection Agency, 1973. "Methodology for
Ranking of Energy Systems." Appendix B of "Environmental
Considerations in Future Energy Growth. Volume I. Fuel/Energy .
Systems: Technical Summaries and Associated Environmental
Burdens." Report to Office of Research and Development by
Battelle's Columbus and Pacific Northwest Laboratories.

A method is described to perform an initial ranking of energy systems
based on the environmental burdens they impose. In concept the ranking
system is based on methodology developed for the Bureau of Reclamation,
U.S. Department of Interior. The ranking system uses a hierarchy of envi-
ronmental burdens under four major environmental categories. Weighting
factors were employed at each level of the hierarchy to combine the environ-
mental burdens into an environmental index for each proposed energy
system, A sensitivity analysis was conducted to gain an appreciation of the
dependence of the index on the uncertainties of the input data. (20)

"U.S. Water Resources Council, Proposed Principles and Standards
For Planning Water and Related Land Resources." Federal Register,
Vol. 36 No. 245, December 21, 1971, pp. 24144-24194,

These principles and standards provide for a system of accounts to
measure beneficial and adverse effects for multiobjective planning of water and
related land use projects. The specific major categories are national economic
development, environment, regional development, and social factors. (20)

Vlachos, E., 1973. M"Sociological Considerations in Systemic
Analysis," Colorado State University, Presented at Conference
on Impact Assessment in Water Resources Planning, Ann Arbor,
Michigan, June 3-9, 1973.

This paper attempts to connect sociological considerations to the planning
process. The following major points are discussed.

1. How does one systematically describe the "human
community" or the surrounding social system?

2. In adopting a social systems point of view, what are
the component parts, basic definitions and concepts
associated with the human community, which would
permit us to identify appropriate variables or evalu-.
ative factors? '

3. In identifying evaluative factors, how do we then
proceed in assessing the impact of public projects
on the human community?
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4. In such an assessment methodology, what is the role and
utility of soclal indicators?
5. In making inferences about the world around us
(recognizing also the inherent difficulties in
elusive social measurement procedures), what are
some of the pitfalls and fallacies involved in the
aggregation of our observations?
6. What are some general principles of evaluating the
effects (both short-term impacts and long-range
consequences) of a public project on a community? (20)

Walton, L. Ellis, Jr., and James E. Lewis, 1971, "A Manual
for Conducting Environmental Impact Studies," Virginia,
through the National Technical Information Service PB-210
222) .

The Walton methodology is a checklist, unique in its almost total
reliance on social impact categories and strong public participation. The
approach was developed for the evaluation of highway alternatives and
identifies different impact analysis procedures for the conceptual, corri-
dor, and design states of highway planning. All impacts are measured
by either their dollar value or a weighted function of the number of
persons affected. (The weights used are to be determined subjectively by
the study team.) The basis for most measurements is a personal interview
with a representative of each facility or service impacted.

Resource requirements for such a technique are highly sensitive to
project scale. The extensive interviewing required may make the approach
impractical for many medium-size or large projects because agencies pre-

' paring impact statements seldom have the necessary manpower or the money
to contract for such extensive interviewing.

Analyses produced by the approach may have very poor replicability
due to the lack of specific data used and the criticality of the decision re-
garding boundaries of the analysis since many impacts are measured in num-
bers of people affected. There is also no means of systematically taking into
~account the extent to which these people are affected.

The key ideas of broader interest put forth by the approach are the
use of only social impacts without direct consideration of other impacts
(pollution, ecology, etc.), the heavy dependence on public involvement and
specific suggestions on how the public may be involved, and the recognition

of the need for different analyses of different stages of project development.
(20, 166)
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Wengert, N., 1969. "Approaches to Value Choices," in Regional
Planning - Challenge and Prospects, New York, Frederick
Praeger, pp.98-102.

This article discusses the problems of values in environmental plan-
ning. The author points out that environmental decisions will be affected
by the often conflicting goals of different professionals with different objec-
tives. Such differences are based on technological background, authority,
and associates of each person involved. To deal with such difficulties, the
author suggests three basic needs. The values must be identified, and
awareness of mechanisms and processes for making value choices must be
developed, and it must be recognized that value decisions often involve
hard choices. The author stresses the importance, in decision-making
for environmental planning, of a cost benefit analysis of the factors involved.
(20)

Western Systems Coordinating Council, 1971, "Environmental
Committee, Environmental Guidelines" (Mr. Robert Coe,
Southern California Electric Company, Environmental Committee
Chairman.)

The Environmental Guidelines are intended primarily as a planning
tool for siting power generation and transmission facilities. However, they
address many of the concerns of environmental impact analysis and have
been used in the preparation of impact statement. Viewed as an impact
assessment methodology, the approach is an ad hoc procedure, suggesting
general areas and types of impacts but not listing specific parameters to
examine, .

The approach considers a range of pollution, ecological, economical,
economic (business economics), and social impacts but does not address
secondary impacts such as induced growth, or energy use patterns. The
format of the approach is an outline of considerations important to the selec-
tion of sites for each of several types of facilities -- e.g., thermal generating
plants, transmission lines, hydroelectric and pumped storage, and substa-

-tions. An additional section offers suggestions for a public information pro-

gram. :
Since the approach does not suggest specific means of measuring or
evaluating impacts no particular types of data or resources are required.
The application of this approach is limited to the siting of electric power

facilities with little carry over to other types of projects. (166)
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Whitman, Ira L., et al., June 1971, '"Design of an Environmental
Evaluation System," Final Report of the Bureau of Reclamation,
U.S. Dept. of the Interior, prepared by Battelle-Columbus
Laboratories (Columbus, Ohio).

This report develops a detailed Environmental Evaluation System
(EES) for assessing the environmental impacts of the Bureau of Reclamation's
. water resource development projects. The EES is based upon a hierarchial
arrangement of critical environmental quality parameters which are assigned
weights, expressed in environmental quality units (EQU) which reflect
their relative importance. The environmental parameters were weighted in
such a way that the total value would add up to 1000 EQU. The EES also
provides for the identification of "red flags"--fragile elements of the environ-
ment that may serve as a warning or signal of significant environmental
impact for a project.

This report is now outdated by a report describing the follow-on work
which resulted in a number of minor modifications in the EIS based on
field tests of the approach. For example, EQU were replaced by PIU-- "para-
meter importance units"--in the later report. For a more detailed discussion
of this approach, the reader is referred to the annotation of the report by
Dee, et al. (1972). (114, 20)

Wirth, Theodore J. and Associates, 1972. "Report and Draft
Environmental Impact Statement for the Lake Tahoe Plan and
Effectuating Ordiriances." South Lake Tahoe, California:
Tahoe Regional Planning Commission.

, This report utilizes a cross-impact matrix which differs from cause-

effect matrices (such as the USGS procedure) in an important respect. They
show two-way linkages and feedbacks rather than simply first order, one
way causal relationships. Where the USGS procedure had "causes" on the
columns and "effects" on the rows, a cross impact matrix has basically the
same list of items on both columns and rows, so that all interrelationships
may be considered.

A dot in the matrix indicates a potentially significant relationship, and
the location of it in the matrix indicates the direction of causality; all relation-
ships shown are assumed to be conflicts. For each row, a separate expanded
matrix is then used to display the extent of mitigation that would result from
adoption of the proposed plan and effectuating ordinances and a final matrix,
similar to the first, then displays the net changes in initial relationships that
would be expected if the proposed plan and ordinances were adopted.

The Tahoe approach has many of the same strengths and weaknesses as
approaches discussed above. It does, however, have two advantages over
techniques such as the USGS matrix. The first is that it is simpler, limiting
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itself to the identification of relationships rather than attempting the dubious
specificity of ratings between 1 and 10. The second is that it recognizes, in
rudimentary way, the two-way rather than one-way relationships among its
components; and it thereby permits more sophisticated thought about these
relationships and about the full consequences of actions taken to alter them.
This approach shares with Leopold's a difficulty in comparing alternatives
(the Tahoe study does not even attempt to deal with alternatives, serving
instead primarily as a display format to show the effects of a single proposed

package of actions). It also shares a heavy reliance on in-house judgements

rather than an open solicitation of value issues from all interested parties.

It is discussed here, however, for two reasons: first, because it illustrates
the difference between a cross-impact matrix and a cause-effect matrix; and
second, because it does attempt a simple form of systems description, rather
than simply a matrix formulation of a checklist as exemplified by Leopold. (8)

Wolf, C.P,, 1974, "Social Impact Assessment: The State of the
Art." U.S. Army Corps of Engineers, Presented at Fifth Annual
Environmental Design Research Association Conference, Milwaukee.
May 29 - 31, 1974.

This paper presents a state-of-the-art report on social impact assessment.
The analytical problem of social impact assessment is examined. A wide variety
of substantive and methodological approaches to the analytical problem are
presented and their practitioners indentified.

A brief "resource inventory" of social science methodologies and techniques
that can be associated with varying approaches to the analytical problem are
presented. In the present state of the art these are not yet systematically related;

~however, a means for achieving this, keyed to one operational methodology for

social impact assessment, is proposed. Also, a few empirical applications of
these approaches and methods are given. (8)
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APPENDIX A

FEDERAL ENVIRONMENTAL ASSESSMENT LEGISIATION 1

BACKGROUND

" In the brief pariod since its initial enactment, the National Environ~-
mental Policy Act of 1969 (commonly referred to as NEPA) has emerged
as the single most influential force shaping U.S. environmental manage-
ment efforts, Rather than vaguely asserting a collective social respon-
sibility for the quality of the nation's environment, NEPA provided: 1)
the first clear statement of national policy spanning all major government
actions with potential environmental impacts, and 2) an integrated insti-
tutional framework wherein the overall social costs and benefits of
such actions could be systematically identified and evaluated by
requiring explicit consideration of environmental factors traditionally
negilected in public decision making processes.

The major provisions of NEPA can be summarized as follows:

. A general policy statement of federal environmental responsibility
. Creation of the Council on Environmental Quality (CEQ) with-
in the Executive Office of the President
. Requirements and guidelines for preparation of environmental
impact statements

STATEMENT CF NATIONAL ENVIRONMENTAL POLICY

The fundamental importance of NEPA relates to its initial policy
declaration of the goals of federal environmental policy and the explicit
criteria it affords (in a legal context) for determination of what is meant
by the term "environmental quality." In clarifying what is meant by
"environmental quality, " Section 101 of the Act requires that all Federal
departments and agencies use all practicable means to improve and coor-
dinate their planning, functioning, and programming to ach.eve a clearly
defined set of national environmental goals relating to:

. Minimizing the long-term environmental effects of all federal °
actions

Taken From: Resource and land Investigations (RALI)
Program: Methodologies for Environmental Analysis.
Volume I. Environmental Assessment, August, 1974.
Prepared by MITRE Corp. for U,S. Geological Survey
Contract No. 14-08-0001-14715
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. The right of society to safe, healthy and aesthetic environ-
ment

. Multiple use of environmental resources

.. Preservation of historic and natural landmarks

. Balanced population growth and resouce utilization

. Recycling of scarce natural resources

The ultimate power of NEPA in shaping U.S. environmental pol-
icies is embodied in its statement of policy which introduces an environ-
mental awareness into all public sector activities - especially those
wherein environmental oversight is not specifically mandated by exist-
ing legislation or administrative practice. This category of federal activ-
ities constitutes the great majority of all public sector policies and pro-
grams whose design and implementation were previously immune from
challenge on environmental grounds since no clear violation of existing
pollution control regulations was involved.

While it is still too early to formulate any conclusions on the over-
all impact of NEPA policy declarations on federal environmental activities,
certain preliminary observations should be cited:

. Federal agencies have realigned their organizational structure
and procedural guidelines to facilitate compliance with NEPA
requirements (primarily in the area of environmental impact
statements).

. A more integrated perspective has emerged in federal decision-
making efforts in response to NEPA declarations on agency
responsiblities to consider all aspects of program implemen-
tation (including those which transcend the traditional benefit/
cost criteria of economic efficiency analysis),

. New channels of communication and technical coordination
have emerged between federal, state and local agencies whose
programs interact in areas not clearly within the mandated
jurisdiction of a single organizational entity.

. The courts have interpreted the policy declaration in Section
102 of NEPA as a clear statement of congressional intent and
commitment to both maintaining and improving the nation's
environmental quality. The statutory requirements of NEPA
are thus accepted as the basis for review and challenge of
agency administrative authority, regulations, policies and
procedures if a determination is made of deficiencies or in-
consistencies precluding full compliance with NEPA.

The future impact of NEPA will be largely determined by the effective~-
ness of recent efforts to weaken its statutory requirements particularly
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with regard to environmental review (i.e., impact statement requirements)
of proposed federal actions. Some initial waivers of NEPA requirements
have already been approved by a Congress increasingly concerned with
critical energy shortages. and the effects of environmental review in
delaying new projects with an energy orientation. Future waivers of
NEPA may also occur in the cases of industrial and economic sectors
already suffering major dislocations because of energy constraints and
overall economic uncertainty.

Ti—IE COUNCIL ON ENVIRONMENTAL QUALITY

The Council on Environmental Quality (CEQ) was established under
Section 202 of the National Environmental Policy Act as an advisory and
coordinating body on environmental policy within the executive branch
(similar to the Council of Economic Advisors role in economic policy issues),
CEQ consists of three members appointed by the President for indefinite
terms subject only to initial Senate confirmation, Major statutory res-
ponsibilities of CEQ include the following tasks:

. Prepare the annual Environmental Quality Report required
by Section 201,

. Monitor and analyze information concerning conditions and
trends in the quality of the environment.

. Review and appraise federal programs and activities relative
to the NEPA policy declaration.

. Develop and recommend to the President national policies to
promote the improvement of environmental quality,

. Conduct studies, research and analyses relating to ecological
systems and environmental quality.

Considering the wide ranging set of responsibilities set forth in
its enabling legislation, CEQ has effectively maintained a relatively
low profile operation during its brief existence, although its staff has
interacted frequently and with significant influence on the President's
domestic advisors in shaping environmental policy. Major policy initia~
tives generated by CEQ, however, have been Irequently negated by the
Oifice of Management and Budget citing fiscal and budgetary constraints
or jurisdictional problems arising from establishment of the newly organized
Environmental Protection Agency {EPA). Most of the administration's environ-
mental legislation written and enacted since 1970 has been prepared largely
by the Council. The subject areas of this legislation include toxic sub=-
stances, pesticides, noise and the new water pollution control bill.
(The water pollution legislation was considerably modified by the Senate
before its enactment,)



Although not created as a provision of NEPA, EPA emerged at
approximately the same time as CEQ in response to a reorganization
of the executive branch, which entailed the consolidation of Federal
programs dealing with air pollution, water pollution, solid waste dis-
posal, pesticide reqgulation, and radiation. Although EPA and CEQ are
both concerned with environmental policy, there is a significant differ-
ence between the two., CEQ is located within the Executive Office of the
President and is responsible for policy advice, reviewing and coordinat-
ing environmental impact statements as well as environmental control
activities of all federal agencies. The staff is small which limits their
involvement in other agencies' activities. EPA, however, is an operat-
ing line agency responsible for administering and conducting all federal
pollution control programs, focusing attention on pollution control as a
strategy for securing environmental quality as well as preservation of
wildlife and natural resources. In the environmental impact statement
process, for example, EPA functions like any other federal agency in
reviewing statements.

Currently, CEQ has focused on studying a limited number of critical
environmental issues such as environmental effects of exploiting the
Atlantic outer continental shalf and the environmental aspects related
to major domestic energy issues. The Council is intending to renew its
efforts at developing quantitative indication of environmental quality.

THE ENVIRONMENTAL IMPACT STATEMENT PROCESS

The Environmental Impact Statement Process, as outlined in Section
102, NEPA, was specifically designed as a way of assessing the environ-
mental consequences of proposals for major federal actions against the
effects of feasible alternatives rather than a cursory exposition of agency
intent or justification for the program in question. The primary objective
is to have Federal agencies seriously analyze their policy alternatives
before actual decisions are made relative to potentially adverse environ-
mental effects. Under the provisions of NEPA, the Council on Environ-
mental Quality became the primary administrating body with the respon-
sibility for developing explicit guidelines regarding the processes of pre-
paration and reviewing of impact statements,

Under terms of CEQ guidelines, an environmental impact state~
ment must include:

. A comprehensive technical description of the proposed action,
. An analysis of the probable impact (both costs and benefits)
of the proposed action on the overall environment, including
impact on ecological systems, land use and development pat-
terns, community and social organization and relevant quality
of life indicators.
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(a) The environmental impact of the proposed action,

(b) Any adverse environmental effects which cannot be avoided
if the proposal is implemented.

(c) Mitigation measures proposed to minimize the impact.,

(d) Alternatives to the proposed action,

(e) The relationship between local short-term uses of man's
environment and the maintenance and enhancement of long-
term productivity.

(f) Any irreversible environmental changes which would be involved
in the proposed action should it be implemented, "

The major distinction between the California Act and NEPA is the
CEQA requirement to specify the measures undertaken to minimize the
environmental impact. Although the "mitigation entry'" was not neces~-
sarily an entirely new consideration, the requirement was a needed clari-
fication and represented a significant advance in the impact assessment

process.

In addition to the above requirements, 1973 Guidelines to Imple-
ment CEQA added a seventh entry to the list above.

(g) The growth- inducing impact of the proposed action. This
is another significant addition to CEQA since it requires discussion of
both the direct and indirect (induced) impacts of the project. (The latter
had generally been omitted in earlier impact stuides.)

CEQA mandated the responsibility of administering the State environ-
mental impact statement requirement to the Office of Planning and Research
(OPR). Section 21103 stated that OPR was responsible for establishing
‘guidelines, criteria and procedures for the preparation and evaluation of
the impact statements. However, OPR was not given any clear authority
to ensure that the review process had an effect in modifying proposals
with potentially adverse environmental consequences.

Although CEQA lacks effective means for corrective action, it
~does contain significant clarification of specific goals for the EIS.
The policy section of the Act enumerates these goals.

"The Legislature further finds and declares that it is the policy
of the state to:

(a) Develop and maintain a high quality environment now and
in the future, and take all action necessary to protect, re-
habilitate, and enhance the environmental quality of the
state.
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. A description of any probable adverse environmental effects
which cannot be avoided or which can be reduced in severity
to acceptable levels,

. Analysis, studies and descriptions of possible alternatives
to the recommended course of action, and their environmental
effects (including alternatives beyond the immediate scope of
responsibility of the relevant agency).

. Detailed consideration of any irreversible or irretrievable
commitments of scarce environmental resources.

Considerable variation is encountered between impact statements
prepared by different agencies, although all theoretically ' comply with
the same basic requirements. Furthermore, such variation is likely to
decline over time as agencies become more familiar with NEPA require-
ments and expand their internal capabilities for impact statement prepara-
tion., The sequence of steps required by recently enacted CEQ guide-
lines for preparing environmental impact statements is shown in Figure 7.

The environmental impact statement process has been repeatedly
modified and revised in response to CEQ guidelines and numerous court
decisions interpreting the requirements of relevant sections of NEPA,

The ultimate goal of CEQ guidelines has been to make the process of
impact statement preparation self-implementing so as to minimize the reed
for futher intervention by CEQ or the judiciary. Achievement of this

goal, however, has been somwhat constrained by:

. initial confusion surrounding administration efforts to imple~-
ment NEPA requirements for environmental impact analysis,

. the absence of any clearly defined enforcement procedures
within NEPA to insure compliance with impact statement require-
ments,

. the traditional reluctance of federal agencies to modify their
operating procedures and decision-making processes to satisfy
newly imposed administrative requirements which transcend
the immediate concerns of such agencies, and

. increased resistance to administrative requirements for environ-
mental protection with the net effect of delaying implementa-
tion of what is perceived by some to be critically needed pro-
jects and programs.

Guidance in implementing the requirements of the NEPA is pro-
vided to Federal agencies by the Council on Environmental Quality (CEQ)
in its August 1973 guidelines for the preparation of environmental state-
ments (referred to hereafter as "the CEQ Guidelines"), In relation to the
statutory clause "major Federal actions significantly affecting the quality
of the human environment, " the Guidelines state, among other things,

that . . .
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"The identification of major actions significantly affecting the
environment is the responsibility of each Federal agency, to be
carried out aginst the background of its own particular operations.
The action must be a (1) 'major' action, (2) which is a 'Federal
action', {3) which has a ‘'significant' effect, and (4) which involves
the 'quality of the human environment'., The words 'major' and
'significantly’ are intended to imply thresholds of importance and
impact that must be met before a statement is required.”

The criteria which have been developed by various Federal agencies
to identify major actions significantly affecting the quality of human
environment are examined in Appendix B. The CEQ guidelines stipulate
that the impact of a proposed action is to be considered in the context
of the overall cumulative impact of that action and related Federal actions
and projects in the area, and further actions contemplated; in cases of
proposed major actions, the environmental impact of which is likely
to be highly controversial, an environmental impact statement (EIS) is
to be prepared.

Neither NEPA nor the Guidelines defines precisely the term "human
environment". However, section 101 (b) of the NEPA indicates that broad
range of aspects of the environment to be surveyed in any assessment of
significant effect.

Section 101 (b) states . ., .

"In order to carry out the policy set forth in this Act, it is the
continuing responsibility of the Federal Government to use all
practicable means, consistent with other essential considerations
of national policy, to improve and coordinate Federal plans, func-
tions, programs, and resources to the end that the Nation may --
(1) fulfill the responsibilities of each generation as trustee of the
environment for succeeding generations; (2) assure for all Americans
safe, healthful, productive, and aesthetically and culturally pleas-
ing surroundings; (3) attain the widest range of beneficial uses of
the environment without degradation, risk to health or safety, or
other undesirable and unintended consequences; (4) preserve impor-
tant historic, cultural, and natural aspects of our national heritage,
and maintain, wherever possible, an environment which supports
diversity, and variety of individual choice; (5) achieve a balance
between population and resource use which will permit high stand-
ards of living and a wide sharing of life's amenities; and (6) en-
hance the quality of renewable resources and approach the maxi-
mum attainable recycling of depletable resources, "

Appendix II of the CEQ Guidelines outlines the areas of environ-
mental impact to be considered in assessing the significance of an action.
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These potential impact areas are summarized in Table 1, Further, the
CEQ specifies that both the direct and indirect effects of any particular
action are to be considered. It is clear, therefore, that the term "human
environment" is to be interpreted in its broadest sense so as to encom-
pass all the factors and conditions that affect the life of humans.

Most Federal agencies have developed procedural guidelines and
criteria more specific than those published by CEQ in terms of identify-
ing major actions significantly affecting the quality of the human environ-
ment (and thus requiring an EIS). These are detailed in the procedural
guildelines for each agency published in the Federal Register (see Table
11).
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TABLE I

AREAS OF ENVIRONMENTAL IMPACT

AlIR:
Air Quality
Weather Modification

WATER:
Water Quality
Marine Pollution, Commercial Fishery Conservation, and
Shellfish Sanitation

FISH AND WILDLIFE
SOLID WASTE
NOISE

RADIATION

HAZARDQOUS SUBSTANCES:
Toxic Materials
Food Additives and Contamination of Foodstuffs
Pesticides
Transportation and Handling of Hazardous Materials

ENERGY SUPPLY AND NATURAL RESOURCES DEVELOPMENT:
Electric Energy Development, Generation and Transmission,
and Use
Petroleum Development, Production, Transmission, and Use
Natural Gas Development, Production, Transmission, and Use
Coal and Minerals Development, Mining, Conversion, Process~
ing, Transport, and Use
Energy and Natural Resources Conservation

IAND USE AND MANAGEMENT:
Land Use Changes, Planning and Regulation of Land Develop~
ment
Public Land Management

PROTECTION OF ENVIRONMENTALLY CRITICAL AREAS - FLOODPIAINS,

WETLANDS, BEACHES AND DUNES, UNSTABLE SOILS, STEEP SLOPES,
AQUIFER RECHARGE AREAS, ETC,
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LAND USE IN COASTAL AREAS

REDEVELOPMENT AND CONSTRUCTION IN BUILT-UP AREAS
DENSITY AND CONGESTION MITIGATION

NEIGHBORHOOD CHARACTER AND CONTINUITY

IMPACTS ON LOW-INCOME. POPULATIONS

HISTORIC, ARCHITECTURAL, AND ARCHEOLOGICAL PRESERVATION
SOIL AND PLANT CONSERVATION AND HYDROLOGY

OUTDOOR RECREATION
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TABLE O

SUMMARY INFORMATION ON AGENCY CRITERIA

GUIDANCE AND/OR CRITERIA
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APPALACHIAN REGIONAL COMMISSION 36 F,R, 23676
ENER MMISSION 37 I.R. 2268 [ ] [ ]
2! MENT E.R. 22669 []
CE AGENCY. 37 YR, 22620 [ ]
CIVIL AERONAUTICS BOARD 36 F.R, 12513 [ ]
DELAWARE RIVER BASIN COMMISSION 36 F.R, 2038])
DEPARTMENT OF AGRICULTURE 36 F.R. 23667 [
Agricultural Stabilization and
Conservation Service 37 F.R, 22669
Farmers Home Administration 37 F.R. 17453 ®
Forest Service 36 F.R. 23669 L)
Rura] Electrification Admin. 36 F.R, 23672 ]
Soil Conservation Service 36 F.R. 23674 [) [ ]
REFARTMENT OF COMMERCE 36 F.R. 21368 [ ]
Economic Development Admin. 37 F.R, 22671 *
Maritime Administration 37 F.R, 22673
DEPARTMENT OF DEFENSE 36 F.R. 15750 [J
Department of the Army,
Corps of Engineers 37 F.R, 2525 [ ]
[BEPARTMENT OF HEALTH, EDUC. & WELFARE 36 F.R, 23676 @
Food and Drug Administration 37 F.R. 13638 . )
BEFARTMENT OF HOUSING & URBAN DEVEL 38 F,R, 19182 []
DEPARTMENT OF INTERIOR 36 F.R, 19343 i
Alaska Power Administration 37 F.R. 7008 [ J
Bonneville Power Administration 37 F.R. 81§ ®
Bureau of Indian Affairs 37 F.R. 22677 ®
Bureau of Land Management 37 F.R, 15015 L]
Bureau of Mines 37 F.R. 2895 ®
Bureau of Outdoar Recreation 37 F.R. 6501 [ ]
Bureau of Reclamation 37 F.R, 126 ]
Bureau of Sport Fisheries & Wildlife 37 F.R. 22681 [ ]
Geological Survey 37 F.R. 5263 [ ]
National Park Service 37 F.R. 4373 ]
Office of Coal Research 37 F.R. 1414 [ ]
Office of Saline Water 37 F.R. 545 [ ]
Southwestern Power Administration 37 F,R, 9246 [ ]
DEPARTMENT OF JUSTICE
Law Enforcement Assistance Admin. 37 F.R. 4418 [}
DEPARTMENT OF STATE 37 F.R. 19167 [
Agency for International Develop. 37 F.R, 22687 ®
International Boundary & Water Com. 37 F.R. 22688
DEPARTMENT OF TRANSPORTATION 36 F.R. 23679 ) [
Coast Guard 36 F.R. 23682 ® ®
Pedera} Aviation Administration 36 F.R. 236856 [} ®
Federal Highway Administration 36 F.R. 23696 [ ]
St. Lawrmnce Seaway Develop. Corp. 37 F.R. 22695 *
Urban Mass Transportation Admin, 37 F,R, 22692 [ ]
DEPARTMENT OF THE TREASURY 36 F.R. 1422] ®
Internal Revenue Service 36 F.R. 15061 9
ONME] PROTE 37 F.R, 879 [ ]
FEDERAL COMMUNICATIONS COMMISSION 37 F.R, IS71}
FEDERAL MARITIME COMMISSION 37 F.R, 20184 [)
FEDERAL POWER COMMISSION 36 F.R, 22738
FEDERAL TRADE COMMISSION 36 F.R. 22814 R B
GENERAL SERVICES ADMINISTRATION
Federal Supply Service 36 F.R. 23702 ®
Property Management & Disposal Ser. 36 F.R. 23704 ®
Public Buildings Service 36 F.R. 23337 Y 'Y
Transportation & Communications Ser. 36 F.R. 23652 [ ] ®_
RSTATE COMMERCE COMMISSION 37 F.R. 6318 [ ]
NATIONAL AERONAUTICS & SPACE ADMIN, 36 F.R. 21753 [ ]
NATIONAL CAPITAL PLANNING COMMISSION 37 F.R. 2268 [ ]
NATIONAL SCIENCE FOUNDATION 36 F.R. 23709 []
OFFICE OF ECONOMIC QPPORTUNITY 37 F,R, 22636 ]
[U.S. POSTAL SERVICE 37 F. R, 13322 [] ()
SMALL BUSINESS ADMINISTRATION 37 F.R. 22697 [ ] [ ]
TENNESSEE VALLEY AUTHORITY 36 F.R. 21010 K ]
VETERANS ADMINISTRATION 37 F,R, 8591
'WATER RESOURCES COQUNCIL 36 F.R. 23711 [ ]




TRENDS IN STATE ENVIRONMENTAL IMPACT ASSESSMENT LEGISIATION

Passage of the National Environmental Policy Act of 1969 resulted
in a series of subsequent legislative actions creating virtually identical
environmental assessment procedures at the state level. In this con-
text, NEPA has functioned as a catalyst to stimulate state level concern
for the environmental consequences of a wide range of governmental actions
which have the potential to generate significant environmental effects.

Within the procedural framework established by NEPA at the federal
levd, many states have established similar environmental assessment
programs (Table IIT}). These laws, which require that an environmental
impact statement be prepared on state funded projects, are referred to
as state NEPA equivalents. In this context, equivalent is used to mean
equal in function, i.e., the assessment of environmental impact prior
to initiation of the actual project or program. While all the sState laws
are not completely analogous to the Federal law (except for establishing
jurisdictional domain), they do represent limited variations from the
NEPA precedent and-have differences which might alleviate some of the
difficulties in the still-incomplete NEPA framework,

As was noted in the discussion on NEPA, however,these laws
do not provide explicit guidelines or criteria for evaluating the environ~-
mental effects of a specific project or program. Rather,they are more
accurately termed "full disclosure" laws which attempt tc provide political
decision makers and the general public with a more complete awareness
of a project's overall effect on the quality of the environment,
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TABLE III

SUMMARY OF EXISTING AND PROPOSED
STATE ENVIRONMENTAL IMPACT ASSESSMENT LEGISIATION
(THROUGH JUNE 1973)

STATE LEGISLATIVE ACTION

California NEPA equivalent, Assembly Bill No.
2045, Environmental Protection Act
of 1970

Colorado State Environmental Policy Act enacted
in 1973

Delaware Critical area approach, the Coastal
Zone Act of 1971 requires an EIS for
coastal zone development

Florida Critical area approach, Land and Water
Use Act, EIS for development of
special areas

Georgia Legislation planned, Department of
Natural Resources considering sub-
mission of legislation

Hawaii NEPA equivalent, the Environmental
Quality Act of 1970, Act 132 SLH
1970

Indiana NEPA equivalent, the Indiana Environ~-

' mental Policy Act of 1971, Senate

Enrolled Act No. 278

Kentucky lLegislation submitted, House Bill
No. 3, a general environmental bill

Louisiana Legislation planned - state NEPA
would organize EIS review

Maryland Critical area approach as part of land
use act

Massachusetts NEPA equivalent, Massachusetts House

Bill 5574, effective January 1, 1973
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STATE

Michigan

Minnesota

Montana

Nevada

New Jersey

New Mexico

New York

North Carclina

North Dakota

Oregon

Rhode Island

LEGISTATIVE ACTION

Administrative action, Governor's
Directive 1~10, has the power of
law

NEPA equivalent effective in 1974

NEPA equivalent, the Montana Environ-
mental Policy Act, House Bill 66,
included in the 1971 supplement to
Fish & Game Laws

Critical area approach, the Utility
Environmental Protection Action,
EIS for all utilities

Administrative action, environmental
impact guidelines for New Jersey
Thruway Authority construction

Administrative action, the Environ-
mental Quality Council has dictated
guidelines for state EIS action, power
of law

State NEPA eqguivalent; administra-
tive action requires review by Depart-
ment of Environmental Conservation
on capital budget actions

NEPA equivalent, North Carolina
Environmental Policy Act of 1971,
House Bill 649

Legislation planned, bill in planning
stages, may be presented before next
legislature

Legislation planned, Program Coor-
dination Unit is developing a State
NEPA for presentation to the legislature

Legislation submitted, a NEPA-like

bill was introduced, never emerged
from committee
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Vermont

Virginia

‘Washington

Wisconsin

LEGISLATIVE ACTION

Administrative action, requires EIS
on state~funded projects, analogous
to NEPA requirement, power of law

Administrative action, the Land-

Use and Development Law requires
permits for land use changes, which
must be in line with prepared land use
plans

NEPA equivalent passed legislature
without impact statement requirement

NEPA equivalent, the Washington
State Environmental Policy Act of 1971

NEPA eguivalent, the Wisconsin

Environmental Policy Act (1972),
Assembly Bill 875
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During the period between the signing of the National Environ-
mental Policy Act on January 1, 1970 and August 1972, eight states had
established legislation requiring environmental impact statements on
all state funded projects which may significantly affect the environment:
California, Hawaii, Indiana, Massachusetts, Montana, North Caroclina,
Washington and Wisconsin. In addition, Michigan and Texas had utilized
existing administrative powers (i.e., executive orders) to establish
the requirements of an impact statement. Three states had established
a critical area approach requiring an environmental impact statement
for specific areas of concern:

a. Delaware (Coastal Zone Management Act)
b. Florida (Land and Water Use Act)
¢. Nevada (Environmental Protection Act)

In addition, as indicated in Table III, nine other states were in
the process of approving NEPA type legislation in early 1973, with indica-
tions that this number has increased significantly within the past year
and one-half,

The following section summarizes some of the major aspects of
NEPA type legislation in the eight states previously cited as being among
the first to legislate in this area.

SUMMARY OF SELECTED STATE ENVIRONMENTAL ASSESSMENT LEGISIATION28

California

The California Environmental Quality Act of 1970 (CEQA) was
perhaps the earliest of the state NEPA equivalents tended to be a repli-
cate of NEPA, with the same inherent shortcomings. In fact, the des-
cription of the impact statement process under CEQA's Chapter 3 was
almost. identical to the NEPA EIS requirements.,

"All state agencies, boards, and commissions shall include in

any report on any project they propose to carry out which could
have a significant effect on the environment of the state, a detailed
statement by the responsible state official setting forth the follow-
ing:

28 Based on Relevant State Statutes and Summary of State Legislation

by Gordon A. Enk, Beyond NEPA, Criteria for Environmental Impact

Review, Institute for Man and Science, 1973.
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(b) Take all action necessaryto provide the people of this state
with clean air and water, enjoyment of aesthetic, natural,
scenic, and historic environmental qualities, and freedom from
excessive noise.

(c) Prevent elimination of fish or wildlife species due to man's
activities, ensure that fish and wildlife populations do not
drop below self-perpetuating levels, and preserve for future
generations representations of all plant and animal communaities
and examples of the major periods of California history.

(d) Ensure that the long-term protection of the environment shall
be the guiding criterion in public decisions.

(e} Create and maintain conditions under which man and nature
can exist in productive harmony to fulfill the social and eco-
nomic requirements of present and future generations.

(f) Require governmental agencies at all levels to develop stand-
ards and procedures necessary to protect environmental quality.

(g) Require governmental agencies at all levels to consider qualita=
tive factors as well as economic and technical factors and
long-term benefits and costs and to consider alternatives to
proposed actions affecting the environment."

Hawaii

The Hawaii NEPA equivalent, the Environmental Quality Act of 1970,
Act 132 SLH 1970, (HEQA) also closely parallels the NEPA requirements
for Environmental Impact Statements content:

" (b) Include, in every recommendation or report on proposals
for legislation, and any other major State actions or projects utilizing
State funds and/or State lands, that significantly affect the quality of
the human and natural environment, a detailed statement by the respon-
sible official on (1) the environmental impact of the proposed action,
(2) any adverse environmental effects which cannot be avoided should
the proposal be implemented, (3) alternatives to the proposed action,
(4) the relationship between local short-term uses of man's environment
and the maintenance and enhancement of long~term productivity, and (5)
any irreversible and irretrievable commitments of resources which would
be involved in the proposed action should it be implemented” . . .

While the EIS content was not altered from NEPA by the Hawaii
EQA, the review mechanism was more clearly defined under the State's
legislation. The Office of Environmental Quality Control (OEQC) was
charged with the duties of coordinating the impact statement requirement,
much like the Council on Environmental Quality on the Federal level.
OEQC was to establish a clearinghouse for the dissemination of the draft
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environmental impact statements, then consolidate and evaluate the comments

received from concerned environmental agencies, Specific procedures
were outlined for inviting citizens groups to comment on the impact state-
ments. In addition, HEQA also gave the Governor final authority for
approving or rejecting proposed State projects,

Under the Hawaii EQA, the modified impact statement, which re-
flects the comments of public and private groups, must be approved
or disapproved by the Governor, with the assistance of the neutral OEQC.
In other words, the filing agency cannot approve its own actions under
this system as Federal agencies can under NEPA., The evaluation of the
proposal is the responsibility of neutral third parties -- the Governor
and the Office of Environmental Quality Control. This separation of
evaluational powers from the filing agency represented a departure from
the Federal NEPA plan. It separated advocacy of projects from evalua-
tion of environmental impacts and thereby attempted to balance the
various trade-oiffs necessary to meet social nzeds.

Indiana

The Indiana Environmental Policy Act of 1971 is another illustra=-
tion of NEPA4ype legislation. In addition to the environmental impact
statement definition (taken directly from NEPA) the "Environmental Bill
of Rights" was also included, with the substitution of Indiana State govern-—
ment for the Federal government in the wording. The Indiana Act reflects
virtually no substantial differences from NEPA at the Federal level and
contains no significant elements which warrant further discussion or
elaboration,

Massachusetts

The Massachusetts Environmental Protection Act represents a
departure from verbatim restatements of NEPA, It directed the estab-
lishment of a State Division of Environmental Protection within the Attorney
General's Office, with powers to

. « . '"'prevent or remedy damage to the environment caused by

any person, body, agency, or authority of the Commonwealth or

any political subdivision thereof at the request of an appropriate
agency {(or on his own initiative) by commencing or intervening in

a proceeding before any political subdivision of the Commonwealth. "

The key phrase "damage to the environment, " has applicability to

State environmental impact statements and is defined further on in Section
11C of the Act:
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As used in this section, 'damage to the environment’ shall mean
any destruction, damage or impairment, actual or probable, to any
of the natural resources in the Commonweatlh and shall include,
but not be limited to, air pollution, improper sewage disposal,
pesticide pollution, excessive noise, improper operation of dump-
ing grounds, or the impairment or eutrophication of rivers, streams,
flood plains, lakes, ponds or other surface or subsurface water
resources, destruction of seashores, dunes, marine resources,
wetlands, open spaces, natural areas, parks or historic districts
or sites, Damage to the environment shall not include any insigni-
ficant destruction, damage or impairment to such natural resources.

In order to identify and prevent potential environmental degradation,
a procedure was provided by the Act to require publication of an environ-
mental impact study prior to initiating the proposed action. The Act
requires that:

"An environmental impact report shall contain detailed statements
describing the nature and extent of the proposed work and its
environmental impact; all measures being utilized to minimize
environmental damage, any adverse short-term and long-term
environmental consequences which cannot be avoided should the
work be performed; and alternatives to the proposed action and their
environmental consequences. The preparation of said report shall
be commenced during the initial planning and design phase of any
work, project, or activity subject to this section,”

Under the Massachusetts Act,the Attorney General can institute
judicial action to challenge agency decisions in cases of potentially
adverse environmental impact.

Montana

The Montana Environmental Policy Act, enacted in 1970, is another
verbatim transposition of NEPA requirements. These sections dealing
with the preparation and evaluation of an EIS parallel the contents of
NEPA's Title 1. The Montana Act also established an Environmental
Quality Ccouncil, which was charged with developing state environmental
policy goals and evaluating proposals and actions in the environmental
spectrum., The Montana Environmental Quality Council, like the Federal
CEQ, is an advisory group with no apparent enforcement function.

North Carolina

The North Carolina Environmert al Policy Act (NCEPA) of 1971,
closely parallels NEPA's impact statement process by requiring for all
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major state actions "a detailed statement by the responsible official
setting forth the following:

(a) the environmental impact of the proposed action;

(b) any significant adverse environmental effects which
cannot be avoided should the proposal be implemented;

(c) mitigation measures proposed to minimize the impact;
(d) alternatives to the proposed action;

(e) the relationship between the short-term uses of the
environment involved in the proposed action and the
maintenance of long~-term productivity; and

(f) any irreversible and irretrievale environmental
changss which would be involved in'the proposed action, "

The North Carolina Act added the requirement to discuss mitigation
of adverse impacts in a manner similar to the California requirement.

o ‘In cases of unavoidable impact,the Act noted that:

"Whenever, in the judgement of the responsible State
official, the information obtained in preparing the
statement indicates that a major adverse change in
the environment, or conflicts concerning alternative
uses of available natural resources, would result
from a specific program, project or action, and that
an appropriate alternative cannot be developed, such
information shall be presented to the Governor for
review and final decision by him or by such agency
as he may designate, in the exercise of the powers of
the Governor. "

Thus, under this Act, impact policy involving projects with major
.environmental adversities are made by the Governor or his designee.

A differentiation was made between the project advocate and the pro-
ject evaluator and such separation may lead to more impartial judgements
of environmental effects.



Washington

The Washington State Environmental Policy Act of 1971 very closely
followed the NEPA precedent for preparation and evaluation of environ-
mental impact statements.

The Washington Act granted the Department of Ecology broad powers
to establish guidelines and criteria for the preparation of environ-
mental impact statements. That Department has developed these guide-
lines and state agencies have a clear idea of what factors to consider
in EIS preparation. Thus, instead of fully describing the desired
content of an impact statement in the legislation per se, the
responsibility was given to a state agency which has subsequently
developed the needed procedural and substantive guidelines.

Wisconsin

The Wisconsin Environmental Policy Act (1972), also substantially
follows the NEPA precedent. The description of the contents of a
State environmental impact statement contained one -innovative element,
requiring state agencies to include details of the beneficial aspects
of the proposed project, both short-term and long-term, and the economic
advantages of the proposal.

In essence, this requirement directs that project justification
be contained in the impact statement, whether it be on environmental
or economic grounds., Since such a directive was not explicitly
mentioned in NEPA, the Wisconsin Act addition further defined the impact
statement, This was the only major difference contained in
the Wisconsin Act. Otherwise the legislation directs State agencies
to refer to the guidelines issued under NEPA and the Council on Environmental
Quality.
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APPENDIX B

CRITERIA EMPLOYED BY FEDERAL AGENCIES IN. DETERMINING NEED FOR
AN IMPACT STATEMENT UNDER NEPA !

INTRODUCTION

Guidelines published by the Council on Environmental Quality in
August 1973 provide the basis for Federal agency response to NEPA require-
ments, One of the most critical areas of NEPA response is the determination
of what constitutes a "major" federal action and thus requires an Environ-

" mental Impact Statement. The following section outlines the criteria used

by selected TFederal agencies in assessing the need for EIS review of propo-
sed projects and programs. This summary is-based on agency guidelines
pulbished in the Federal Register. :

DEPARTMENT OF AGRICULTURE

Forest Service

An environmental statement will be prepared for new regulations,
policies, and procedures wh.ch have major environmental effects. Envi-
ronmental statements will be prepared on major proposed plans, programs.
and major projects directly undertaken by the Forest Service, or supported
in who le or in part through land use permits, leases, contracts, grants,
cooperative agreements, subsidies, technical assistance or granting of
rights, The need for environmental statements sho'1ld be seriously consid-
ered for the activities given below:

a. Multiple use plan (forest or unit)
b. Timber management plan
c. FPorest 5-year timber sale action plan
d. Rural area development plan
e.  Mining permits and certain prospecting permits. This applies
to minerals owned by United States. May also apply to certain
aspects of removal or reserved minerals (e.g., operating plan
of mineral operator)
(1) Surface mining except for minor sand, gravel, and stone
excavation and minor mineral activities {mica, feldspar, etc.)
(2) Deep mining
(3) Development of major oil and gas fields with appurtenant
facilities.

Taken From: Resource and Land Investigations (RALI)
Program: Methodologies for Environmental Analysis.
Volume I. Environmental Assessment. August, 1974.
Prepared by MITRE Corp. for U.S. Geological Survey
Contract No. 14-08-0001-14715
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f. “Major public service developmert s (e.g., winter sports sites,
resorts, and marinas)

g. Chemical programs including pesticides, fertilizers, and other
programs

h. Water resource development projects

i. Cooperative state programs

j. Large-scale on-the-ground research activities such as some pilot
tests involving chemicals or drastic treatment of sizable areas

k. Vegetative-type conversion involving substantial acreage

1. Forest transportation system plan

m. Major highways and bridges if not included under 1

n. Prescribed burning program if not included under ¢., including
roller chopping, rock raking, shearing, cabling, etc.

o. Rights-of-way permits for major transmission lines

p. Major sewage treatment facilities '

g. Major acquisition or exchange.

Source: 36 FR23669

DEPARTMENT OF DEFENSE

A,

The proponent of the action should consider all aspects cf the action
to determine if it will interfere unreasonably with the living condi-
tions of man, wildlife, or marine life, or with any ecosystems on

an immediate, short-range or long-range basis. Examples of factors
to be considered are:

1. Effect on water.

a. Will the action:

(1) Introduce toxic or hazardous substances or significant
amounts of chemicals, organic substances or solid
wastes into bodies of water,

(2) Significantly increase sedimentation in a body of water, or

(3) Significantly alter the temperature of a body of water?

b. Will the action improve the quality of a body of water?

2. Effect on atmosphere.

a. Will the action result in emissions into the atmosphere of
toxic or. hazardous substances or significant amounts of
other pollutants?

b. Will the action result in the creation of excessive noise,
considering the proximity of and the likely effects of the
noise on humans or wildlife?

c. Will the action tend to reduce the amount of pollution in
atmosphere ?

3., Effect on natural resources.

a, Will the action result in significant destruction of vegetation,
wildlife, or marine life?

b. Will the action enhance the quality of vegetation, wildlife,
or marine life?
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c, Will the action significantly affect soil quality ?

d. Will the action result in contamination or deterioration of
food or food sources?

4, Qther values,

a. Will the action significantly affect, beneficially or adversely,
the health or welfare of man, including aesthetic considera-
tions?

b. WIill the action significantly affect, beneficially or adversely,
other forms of life or ecosystems of which they are a part?

Certain types of actions require close environmental scrutiny because
of the possibility that they may either affect the quality of the
environment or create environmental controversy,

It may be desirable in such cases to. have a complete presentation
of the environmental aspects of the proposed action available for
any interested party. For these reasons, consideration shall be
given to assessing the environmental effects of the following types
of actions in writing even though a detailed assessment indicates
that the action is not a MASAQHE. *

1. Development or purchase of a new type of aircraft, ship or
vehicle, or of a substantially modified propulsion system for
any aircraft, ship or vehicle.

2. Development or purchase of a new weapon system.

3. Real estate acquisitions or outleases of land.

4, Construction projects.

5. New installations (bases, posts, etc.).

6. Disposal of biological or chemical munitions, pesticides or
herbicides other than in the manner in which they are intended
to be used.

7. Intentional disposal of any substances in a significant quantity
or on a continuing or pericdic basis.

8. Mission changes which increase the number of personnel in an
"area to a degree that will tax the environmental capability of the
local civilian community.

9. Any action which, because of real, potential or purported adverse
environmental consequences, is a subject of controversy among

Major action significantly affecting the quality of the human environ-
ment,



people who will be affected by the action, or which, although
not the subject of controversy, is likely to create controversy
when the proposed action becomes known by the public.

Source: 36 FRI5750

Army Corps of Engineers

Corps of Engineers actions that require the preparation of an environ-
mental statement. include the following:

a.

Legislation. Recommendations or repcrts to the Congress on
proposals for legislation affecting Corps of Engineers programs
including proposals to authorize projects (survey, review and
comprehensive reports) and other legislation,

Proposals under continuing authoritiecs. Recommendations or
reports on proposals for authorization of projects by the Chief

of Engineers or the Secretary of the Army under special authori-
ties.

Construction or land acquisition not started, Initiation of con-
struction or land acquisition on projects not yet started but for
which funds have been appropriated or are provided by the current
FY Appropriation Act.

Requests for initiation of construction or land acquisition. Budget
submissions requesting funds for the initiation of construction

or land acquisition on autharized projects.

Continuing construction and land acquisition. Statements for
projects in continuing construction or land acquisition status

will be submitted in accordance with the criteria and the schedule
established in compliance with j. below.

Operation, maintenance, and management., Statements for projects

which are in an operation, maintenance, and management status
will be submitted in accordance with the criteria and the schedule
established in compliance with j. below.
(1) certain administrative actions regarding utilization of
project resources
{2) operation and maintenance exceptions:
(a) completed projects turned over to local interests for
operation and maintenance.
(b) projects where only infrequent periodic maintenance
is performed. Statements may be deferred until request
of funds for maintenance.
Regulatory permits. Subject to the considerations contained in




the specific regulations applicable to the particular activity,

issuance of permits for structures, discharges, deposits, or other '

actions in navigable waters of the United States this requirement

does not apply:

(1) in areas of continuing programs or activities where an overall '
statement has been filed with CEQ on the general program or
activity ("unbrella statement") . . .

(2) with respect to environmental statements for fixed or
anchored structures or artificial islands on Outer Contin-
ental Shelf lands under mineral lease from the Department
of the Interior . . .

Non-Federal construction of authorized projects. Where the non-
Federal agency cooperating with the Corps of Engineers will ac-
complish the construction, a final environmental statement will
be filed by the Corps. '
. . .For disposal of surplus project lands for development of port
and industrial facilities . . . the District Engineer will prepare
an environmental statement . . .
. « .Statements on projects in a continuing construction or opera~-
tion and maintenance status will be submitted in order of priority
over a 3~-year period. Those projects having the greatest impact
upon the enviornment and those projects where proposed actions
are such as to preclude the possible adoption of alternative plans
will be considered highest in priority.

Opsration and maintenance. . . . In the development of plans for

operation, maintenance, and management activities, all possible

significant effects on the environment will be considered.

Discussion: should be addressed only as the adverse environmental '

impacts relate to the operation of the project and the on=going

O & M programs. Typical examples of these activities . . ., are as
follows:

(1) disposal of dredged material in wetlands or marshlands

(2) disposal of polluted dredged material in unconfined or open

water areas

(3) debris collection and disposal activities

(4) resource management program involving the cutting, sale and/or
disposal of forest resources; extensive plant disease
eradication; predator or vector« control; and aquatic plant
control

(5) reservoir regulation in which some environmental benefits
must be sacrificed for other environmental benefits or
econimic considerations, e.g., undersirable drawdown to
provide water for power and for down-stream quality control

(6) leases, licenses, rights-of-way, administrative permits, and
other actions involving use by others of project resources,
if impact is significant and not otherwise covered
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redesignation of project land under management by the Corps
from scenic buffer or "green belt", undeveloped natural area,
or wildlife management area to more intensive type of public
use or some other type of use,

Source: 37 FR2525
DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT

The General Counsel, in consultation with the Deputy Undersecretary ...
. shall determine which HUD legislative proposals shall be accompanied by

an environmental statement. Promulgation of guidance documents may be

"major actions", and in each case a determination shall be made in

consultation with the Deputy Undersecretary as to whether or not there

is a significant impact on the human environment. In all cases where

there is a significant environmental impact, environmental statement

shall be prepared pricr to promulgation. Except as noted herein the

promulgation of guidance documents shall be the principal means for
administering environmental quality standards within the department,.

The table below . . . sets forth thresholds above which "special
clearance" is required. Special clearance must be followed by a negative
statement or a 102(2)C envircnmental statement. In general, the 102(2)C
statement shall be completed for projects which are controversial with
regard to whether or not HUD and other environmental policies and
standards are being met, or precedent-making in the sense that important
environmental circumstances relating to the proposal are not treated in
central office guidance documents.

Decision points for completing Threshoclds
environmental clearances on
applications

New communities activities (note
A-95 requirement)

l. Debt guarantee or certifica- All projects for actions 1, 2, and
tion of eligibility - offer of 3 require 102(2)C statements.
commitment or major change
to approved plan

2, Interest loan - same decision
point as No. 1



3. Grant for waiver of tax exemp~- Planning grants under action 4 will
tion - same decision point as have an environmental assessment
No. 1 in 102(2)C format as a final product.

4, Special planning loan or
grant (see threshold).

Open space (note A-95 requirement)
Approval of application for 1. All sanitary landfill projects, or
funds or: major amendatory. 2. Projects upon which two or more
su.face areas of water will be
impounded, or
3. Projects in excess of 300 acres.

Water and sewer (note A-95 requirement)
Approval of application to fund 1. Projects requiring new water

a facility (note: The Environ- treatment plants, or
mental Protection Agency funds 2. Projects resulting in impoundment
interceptor sewers and waste of water of more than five acres.

treatment plants).

Urban renewal (note A-95 requirement)

(Conventional) approval of l. Plans that change concentration

either the urban renewal plan in the renewal area approaching

or fund reservation to carry or in excess of 50 percent increase

the real estate acquisition, in density, or in vehicular traffic,
public improvements, rehabili- or in demand for energy, or in

tation, clearance or resale demand for other public services, or
aspects of plan to completion. 2. Conversions of use expected to pro-
(Neighborhood development duce noise, waste products or waste

- a special mechanism for fun- energy which exceed capacity of exist—
ding annual increments of rene- ing facilities and airsheds to absorb

wal) approval of fund reservation them in manner that meets applicable

i.e., approval of locality's plan standards.

and budget for 12 months of 3. Projects involving structures on

activities to implement the plan National Register of Historic Places,

(see conventional), Approval 4. Plans involving an increase of 100

of major amendatories that trig- or more feet in the height of any

ger thresholds. structure over any previously
existing structure,

Public facilities loans (note A-95
requirement)



Approval of application or
major amendatory,

Model cities (note A-95 require-

Same as water and sewer and open space.

ment) Approval of application Use urban renewal, open space, and water

or major amendatory.

Housing assistance or insurance

(see also HPMC-FHA 1600. 1.
Ire: A-95) Approval of feasi- 2.
bility letter, or major propo- 3.
sed change in the letter or 4,

project, for Subdivisions

Title X (large scale subdivi-
sions), Multifamily mortgage
insurance, Mobile home S,
courts, nursing homes. Leiter 6.
of notification of site approval

or disapproval for public housing
projects. Approval of fund
reservation for college housing
or major change to a fund reser-
vation. State of HUD commitment
for other programs not listed.

Demonstration projects
Approval of application or

and sewer thresholds.

50 lot subdivision, or

100 unit multifamily structures, or
200 unit ccllege housing structures, or
100 unit mobile home courts (some
regional administrators have
suggested 50; discretion is granted

to use this figure), or

100 bed nursing homes, or

any proposal involving sites for which
compliance with central office
environmental policies and standards
is in doubt or under challenge.

Projects totalling $500,000 or more

major proposed amendatory or (from all sources) in new construction.

change in the project.

Flood and disaster insurance
(note A-95 requirement)

Designation by HUD of area After normal administrative review,

having special flood hazard. use negative statement prior to
designations, or prepare 102(2)C
statement.

Source: 38 FR19182

ENVIRONMENTAL PROTECTION AGENCY

A. The following general guidelines shall be used when assessing an
Agency action to determine if it will have a significant impact
on the environment and therefore require an impact statement.



1.

Significant environmental effects.

a. Although there is some latitude in defining "signifi-
cant effect" on the quality of the human environment,
it is mandatory that "significant eifects" encompass
both adverse and beneficial effects.

b. Significant effects should include environmental con-
sequences of both a primary and secondary nature,
Primary effects (e.g., siltation during construction
of waste treatment facilities) should not be given
greater consideration than secondary efiects (e.g.,
land use), which often have more far reaching environ-
mental consequences.

Individually small but cumulatively large actions. The

total expected environmental impact of precedent~setting

actions and individually small, but cumulatively large
actions, shall be identified and considered fully.

Controversial or nationally significant actions. An

environmental impact. statement shall be prepared and

processed when an Agency action is likely to be highly
controversial or nationally significant.

Specific criteria for preparing impact statements on waste

water treatment facilities and water quality management

plans. For the following specific situations, an impact
statement shall always be prepared and processed:

a. When the project or plan is highly controversial for
any reason, including the degree of treatment, method
of final waste disposal, or the location of a plant or
facility. In the case of location, where controversy
centers only on the disruption incident to construc~-
tion and serious effort is made to restore the enviruns
as much as possible, an impact statement is not re=
quired.

b. When a project or plan defaces (either by physical
presence or odor) a residential development or a re-
cognized scenic area, on either. public or private
lands. An impact statement shall not be required if
the physical alteration is unobtrusive, or a perma-
nent industrial facility already exists in the area
and the proposed project will not constitute a com-
mitment of substantial additional land to industrial
use, providing all other effects are unobtrusive.

c. When a facility is to be sited on public land (or on
private land in an urban area, which because of its
natural beauty and wilderness state has potential or
is being considered for public park development), and
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the loss of aesthetics incurred through construction
and maintenance of the facility substantially reduces
its value as a public park.

When the treated effluent being discharged will meet
water quality standards applicable to the receiving
waters but the public is using these waters for activi-
ties that require a classification higher than their
present classification.

When a project will result in a substantial displace-
ment of population.

When the environmental impact is the result of a
number of projects impacting upon the same resources,
as when a number of projects individually divert water
from one river basin into another, or discharge efflu-
ent into the ocean instead of using the effluent to
recharge the ground water aquifer.

When an existing plant is being refurbished to improve
its treatment capabilities and the additions involve
controversy or substantial additional impacts. How-
ever, where there is no substantial new land use,
noise, or odor, an impact statement shall normally
not be required.

When the project or plan will result in the installa-
tion of a major interceptor line that will provide
service to undeveloped areas or permit expansion of
already developed areas, and the effects that this
will have on residential and commercial growth have
not been adequately considered in the interim or final
plan encompassing the project, or in the grant ap=-
plication and associated documents.

DEPARTMENT OF THE INTERIOR

Bureau of Land Management

Some Bureau actions may fall into more than one of the categories below.

A. Recommendations or favorable reports to the Congress relating to

B.

legislation, including appropriations.

Projects, programs, and continuing actions, including research:

Directly undertaken by the Bureau;

2. Supported in whole or in part through bureau contracts;

3. Involving a Bureau lease, permit, license or other entitlement of
use.

Recommendations or adoption of policies, standards, procedures, regu-

lations, and plans which affect the environment.



D. Actions relating to natural or cultural resources:

1. Acquisition or disposal;

2. Regulation, permission, prohibition,or other institutional control
of their use;

3. Their operational or physical management;

4. Construction or operation of various structures to manage
‘them; .and

5. Recommendations of comprehensive, or project plans for their
management,

Source: 37 FRI5015

Bureau of Reclamation

"Major Federal actions significantly aifecting the quality of the
human environment” is to be construed with a view to the overall
"cumulative impact" of the action proposed, and of further actions
contemplated. Such actions may be "localized in their impact", but,
if the components of the environment or its uniqueness may be signifi-
cantly affected, the statement is to be prepared...Bureau plans and
actions of the following types may require environmental impact
statements. This list is neither mandatory nor all inclusive, and
the responsible official must base his judgement on the criteria in
7. below (see when to prepare)

A. Recommendations or favorable reports to the Congress relating to
legislation that changes the legal or administrative status
afforded to the environment and legislation relating to appro-
priations for programs-or projects that result in significant
impact on the environment.

B. Projects, programs, and continuing activities including research:
1. Directly undertaken by the Bureau of Reclamation
2, Supported in whole or in part through Federal contracts,

" grants, subsidies, loans, or other forms of financial
assistance
3. Involving a Federal lease, permit, license, certificate, or
. other entitlement for use.

C. Recommendation or adoption. of policies, principles, standards,
procedures, regulations, and plans which affect the environment
through changes in management, operation or. maintenance of
facilities or which modify the legal or administrative protection
afforded environmental resources.

D. Actions relating to natural or cultural resources:

1, Acquisition or disposal of the resources
2. Regulation, permission, prohibition, or other institutional
control of uses
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3. Their operational or physical management
4, Construction or operation of various structures to manage them
5. Recommendations of comprehensive, program, or project plans

for their management for which immediate authorization is
anticipated based on recommendations made.
Activities that will significantly affect the following will
require an environmental statement:
1. Rare or endangered species -=- plant, animal, or fish
2. Formally classified areas such as Wilderness Areas, Primitive
Areas, Wild and Scenic Rivers, National Recreation Areas,
Archeological Areas, Geological Areas, National Trails,
National Wildlife Refuges, State Wildlife Refuges or Manage-
ment Areas, parks or similar locally designated areas, and
areas being studied for classification for such purposes.
Municipal watersheds
Reservoir operation (major changes)
Large roadless areas
Scenic attractions
Wetlands and estuaries
TFree-flowing streams or major changes in regulated streams
Air quality
Water quality
Key wildlife or fish habitat,

= O WO NO U &KW
.

b

Planning Federal water and related land resources projects and

programs., Examples: irrigation, municipal and/or industrial

water, hydroelectric projects, and atmospheric water resources

management programs,

Research or investigations where the on-the-ground tests involve

treatment or modification of natural resources.

Construction activities on Federal water and related land resources

projects and programs. Examples: Irrigation, municipal and/or

industrial water; hydroelectric projects which have not been

covered by a prior environmental statement, or where there has

been a major change in design from that presented in the authori~-

zation report and environmental statement accompanying that report;

and major new transmission lines or transmission line relocations.

Other activities such as:

1. Changes in river operation or reservoir operation procedures

2, Major dam modification programs

3. Major canal modification programs

. Vegetative management programs

. Major acquisition leases, exchanges, or disposals of lands

. Major public service developments, such as recreation
facilities developed after the initial construction period

o 1



7. Major powerplant modification programs,
Source: 37 FRI1126

Bureau of Sport Fisheries and Wildlife

"Actions significantly affecting the environment" include but are
not limited to:

A. Recommendations or favorable reports relating to legislation;

B. Projects and continuing activities: directly undertaken. by Federal
agencies; supported in whole or in part through Federal contracts,
grants, subsidies, loans, or other forms:of funding assistance; in-
volving a Federal lease, permit, license, certificate, or other
entitlement for use;

C. Policy, regulations, and procedure making: in addition, depart-
mental guidelines indicate the following actions relating to
natural or cultural resources may require an environmental
statements
1. Acquisition or disposal
2. Regulation, permission, prohibition, or other institutional

control of uses
3. Their operational or physical management
4, Construction or operation of various structures to manage
the resource
5. Recommendations of comprehensive, program, or project plans.

General Statementg, Bureau program items for which it is determined
that a single general or blanket statement can usually be used
to cover each broad program item.

1. Fishery research program field or development tests

2. Wildlife research program field or development tests

3. Waterfowl production areas (lease, easement, fee title, or gift)
4, Federal aid.

Some elements of the programs conducted by the State Fish and
Game Departments with the use of Federal aid funds may have
significant effect on the human environment. In those cases, it
is expected that EIS's will be prepared for those specific projects.
The State may be asked to provide all necessary information for
preparation of the statement.

5. Wildlife Services (total program)
a. animal damage control
6. Fishery Services (total program)

a, lLamprey control



7. Establishment of Bureau policy on offroad vehicle use, control
of camping, picnicking, boating, waterskiing, nonconforming
recreational uses, hunting, fishing, access to and across, or
other uses of Bureau lands

8. Routine operation of all existing refuges

9. Routine operation of all fish hatcheries,

Specific Statements. Bureau program items for which it is deter-
mined that specific EIS's should usually be prepared for the individual
facilities or actions.

1. Establishment of a new National Wildlife Refuge, Hatchery, or
Research laboratory. Complete to cover all aspects of the new
project from. -land acquisition to construction, development,
and operation at the ultimate planned level (Bureau~owned,
leased, withdrawn from public land, received by gift, under
cooperative agreement, or any other source -- including
facilities acquired or developed and turned over tothe
Bureau by the Corps of Engineers, Bureau ¢of Reclamation, or
other Federal or State agency, including those as part of a
water. development or other project, unless fully covered by
the EIS of the other agency).

2. Wilderness status proposals for Bureau lands.

3. When a master plan for an existing refuge is completed or an
existing master plan is revised enough to indicate a change
in the environmental impact from that expected under the
earlier plan

4, Whenever portions or all of a refuge are to pass out of Bureau
control by abolition of the refuge, termination of lease or
easement, land disposition (including by exchange), or by
lease to Federal, State, or other agency or party

S. Whenever any significant action at that facility, not
already covered by an impact statement, is to take place (as
land acquisition or disposition construction program, major
change in operation practice or. the completion or alteration
of the master plan occurs), a full impact statement will be
prepared.

6. All major construction items modifying, adding to, or deleting
parts of existing facilities where a significant impact on
the human environment may result (unless covered by prior EIS)
a. refuges
b. hatcheries
c. research laboratories.

7. Introductory stocking, or rearing for purpose of introductory
stocking, of.exotic species of fish, birds, mammals, insects,
other animals or their parasites into habitat outside’ their
presently established natural range
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10.

11,

Bureau~conducted programs involving use of major quantities

of pesticides, herbicides, or other chemical substances for
control of organisms

Major irreversible actions such as cutting of timber or

mining on Bureau lands,

Legislative proposals drafted by or for the Bureau which will

be favorably supported by the Department

Legislative proposals drafted outside the Department which are

of major concern to Bureau programs ans which are to be supported
by the Department,

Source: 37FR22681

DEPARTMENT OF HEALTH, EDUCATION AND WELFARE

1.

2'

Recommendations for favorable reports relating to legislation

(includi ng that for appropriations)

Projects and continuing activities:

a. directly undertaken by the Department or any agency thereof;

b. supported in whole or in part through Federal contracts,
grants, subsidies, loans, or other forms of funding assistance;

c. involving a Federal lease, permit, license, certificate or
other entitlement for use.

Policy, regulations, and procedure-making that significantly

affect the quality of the human environment.

Source: 36 FR 23676

Food and Drug Administration

A.

The need for preparing an environmental impact statement shall be

considered for the following agency actions:

1, Recommendations or reports made to Congress on proposals for
" legislation in instances where the agency has primary respon-
sibility for the subject matter involved;

2. Destruction of articles condemned after seizure or.enjoined;

3. Destruction of articles following detention or recall at
agency request;

4. Destruction of articles banned by regulation;

5. Disposition of Food and Drug Administration laboratory waste
materials;

6. Establishment by regulation of labeling or other requirements

. for marketing articles;

7. Establishment by regulation of standards for articles (except
food standards);
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8. Approval of new drug and abbreviated new drug applications
and old drug monographs:;

9. Approval of new animal drug and abbreviated new animal drug
applications and old animal.drug monographs;

10. Approval of antibiotic drug monographs:

11 . Approval of food additive petitions;

12. Approval of color additive petitions; and

13. Policy, regulations, and procedure-making which significantly
affect the quality of the human environment.

B. An environmental impact statement will not be required for amend-
ments to existing regulations and approvals of supplements to
existing approvals unless the change is substantial.

C. Environmental impact statements are not required for the following
agency actions:

1. Recommendations for court action concerning foods, drugs,
devices, cosmetics, electronic products, and hazardous
substances

Source: 37 FR 13636

Tennessee Valley Authority

A. Actions which may affect the quality of the human environment and
which require notice to the Office Health and Environmental Science
and the Division of Law include but are not limited to:

1. Water resource and other natural resource development or
reclamation projects;
2. New power-generating facilities, or significant modifications
to existing facilities;
3. Transmission system facilities;
4. Urban and industrial development proposals;
5. Weed and vector contrcl methods;
6. Major recreation facilities;
7. Proposals for and policies related to the use and disposal
of TVA lands and land rights;
8. Effluent-producing facilities or any use of TVA land which may
result in the production or deposit of effluent;
9. Recommendations or reports relating to. legislation or
appropriations;
10. Permits under Section 26a of the TVA Act;
11, TVA policy-, procedure-, and regulation-making; and
12. Any action, the environmental impact of which is anticipated
to be highly controversial.

Source: 36 FR 21010
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DEPARTMENT OF TRANSPORTATION

Requirements calling for either a negative declaration or a
statement pursuant to Section 102(2) (C) of NEPA apply to, but are not
limited to, the following: all grants, loans, contracts, purchases,
leases, construction, research and development involving construction,
rulemaking and regulatory actions, certifications, licensing, permits,
plans (both internal DOT plans and external plans, such as the annual
work programs submitted to NHTSA), formal approvals (e.g., of non-
Federal work plans), legislative proposals, directives, program or
budget proposals or actions (except for continuation of existing programs
at approximately current levels, i.e., plus or minus 25 percent).

A, Major, Any Federal action significantly affecting the environment
is deemed to be "major" and a statement shall be prepared.
B. Federal actions. This term includes the entire range of activity

undertaken. by the DOT. Actions include but are not limited to:
1, Direct Federal programs, prcjects and administrative activities,
such as:
a. research, development, and demonstration projects
b. rulemaking and regulations
c. construction of and operation of Federal facilities
d. waste disposal
e. transportation of dangerous or contaminated commodities
f. making of treaties or agreements (international or with
other Federal or State governments)
g. development of plans.
2, Federal grants, loans, or other financial assistance
3. a. federal permits, licenses, certifications, approvals,
leases, or any entitlements for use, such as:
(1) aircraft certification
(2) approval for use and integration into the NAS of
privately financed air navigation equipment

Source: 36 FR 14221

Federal Aviation Administration

Order 1051.1A of the FAA entitled "Procedures for Considering
Environmental Impacts of Proposed FAA Actions", dated June 19, 1973,
provides the guidance which follows.

A, Environmental statements are ordinarily required of all FAA organ-
izational units for the following types of actions:

B-18
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1. Actions involving Section 4(f) of the DOT Act
2. Actions involving Section 106 of the Historic Preservation Act
3. Actions involving functions under the Airport and Airway
Development Act as required by Order FAA 5050.2
4, Actions likely to be highly controversial on the basis of
the following environmental impact factors:
a,., air quality
b. water quality
c., noise
d. ground water
e, drainage/sediment
f. natural resources
g. ecological
h. cultural
i. aesthetic
j . congestion
k. divides community
1. disrupts community
m. housing relocation
n. land use compatibility
0. economic
p. safety.
5, Actions subject to ad hoc determination by the Secretary or
the FAA Administrator that an environmental impact statement
is required.

Source: 36 FR 23696

Federal Highway Administration

Draft and final environmental statements should be prepared and
processed in accordance with the procedures required by this
memorandum for all highway sections falling under one or more of
the following three categories:

1. Highway sections where organized opposition has occurred or
is anticipated to occur,

2, Highway sections significantly affecting historic or con=
servation lands {public or private) independent or whether
they are section 4(f) cases,

3. Highway sections which are classed as major actions and are
also likely to significantly affect the quality of the human
environment. This category requires a two~-step analysis.
First, it must be determined if the proposed highway section

is a major action; secondly, the significance of the effects
upon the human environment must be determined.
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The following should be used to determine whether a proposal to

construct or improve a highway section is a major action.

1. Highway sections entirely or generally on new location.

2. Major upgrading of an existing highway section resulting
in a functional characteristic change (e.g., a local road
becoming an arterial highway). Such changes usually result
by adding lanes, interchanges, access control, medians,
etc,, and require extensive right of way acquisition and
construction (grading, base, paving, bridges, etc) which
have the potential of significantly affecting the human
environment,

Any of the following highway sections should ordinarily be con-

sidered as significantly affecting the quality of the human

environment.

1. A highway section that is likely toc have a significantly
adverse impact on natural, ecological, cultural, or scenic
resources of national, State or local significance.

2, A highway section that is likely to be highly controversial
regarding relocation housing resources.

3, A highway section that divides or disrupts an established
community or disrupts orderly, planned development or is
inconsistent with plans or goals that have been adopted by
the community in which the project is located or causes

. increased congestion,

4. A highway section which involves inconsistency with any
national standard relating to the environment; has a sig-
nificantly detrimental impact on air or water quality or
on ambient noise levels for adjoining areas; involves a
possibility of contamination of a public water supply
system; or affects ground water, flooding, erosion, or
sedimentation.

Negative declarations shall be prepared for all highway sections

which are not major actions and for highway sections, even

though classed as major actions, where it is determined there
is no significant effect upon the quality of human environment

as a result of the study ad early coordination. Highway im-

provements of the following types are not likely to have

significant impacts upon the environment;

1. Signing, marking signalization and railroad protection
devices.

2. Acquisition of scenic easements.

3. Modernization. of an existing highway by resurfacing; less
than lane width widening; adding shoulders: auxiliary
lanes for localized purposes (weaving, climbing, speed-
changing, etc.).

Source: 36 FR 23696
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APPENDIX C

A Legal Analysis of the Requirements of Section 102(2) (C)
of the National Environmental Policy Act of 1969%

1. Introduction

The National Environmental Policy Act (NEPA) was passed into law
January 1, 1970. It consists of three major parts. The first part de=-
clares that it is the national policy to maintain environmental quality,
and directs federal agencies to "use all practical means” to meet the
following environmental goals:

(1) fulfill the responsibilities of each generation as

trustee of the environment for succeeding generations;

(2) assure for all Americans safe, healthful, productive,
and aesthetically and culturally pleasing surroundings;

(3) attain the widest range of beneficial uses of the
environment without degradation, risk to health or
safety, or other undesirable and unintended consequences;

(4) preserve important historic,cultural, and natural
aspects of our national heritage, and maintain, where-
ever possible, an environment which supports diversity
and variety of individual choice;

(5) achieve a balance between population and resource use
which will permit. high standards of living and a wide
sharing of life's amenities; and

(6) enhance the quality of renewable resources and approach
the maximum attainable recycling of depletable
resources (§101(b)).

The second part of the Act contains a set of "action forcing" pro-
cedural requirements to ensure that environmental factors are given
adequate consideration in the decision-making process. This part of the
Act (in particular, Section 102(2) (C)) requires that federal agencies:

include in every recommendation or report on proposals for

legislation and other major Federal actions significantly
affecting the quality of the human environment, a detailed

*Richard R. Young and Alexander T. Henson, In Analyzing the Envi-

ronmental Impacts of Water Projects. Ed. by Leonard Ortolano. A
report submitted to U, S, Army Engineer Institute for Water Resour-
ces, Alexandria, VA, March 13973,
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statement by the responsible official on—-

(i) the environmental impact of the proposed action,

(i) any adverse environmental effects which cannot
be avoided should the proposal be implemented,

(iii) alternatives to the proposed action,

(iv) the relationship between local short-term uses
of man's environment and enhancement of long-term
productivity, and

(v) any irreversible and irretrievable commitments

of resources which would be involved in the proposed

action should it be implemented. (§102(2) (C))

The third part of NEPA establishes a national Council on Environ-
mental Quality (CEQ) in the Office of the President. The CEQ is directed
to prepare an annual Environmental Quality Report, gather information on
changes in envircnmental quality, review agency proposals to determine
whether they comply with the policies of NEPA, and recommend to the Pre-
sident policies which will enhance the nation's environment.

This chapter is concerned with the second part of the Act, specifi-
cally Section 102(2) (C) which calls for a "detailed statement" assessing
the environmental impacts of proposed agency action. The primary focus of
the chapter is on the following question: What kind of information must be
contained in this "102 statement" in order to satisfy the requirements of
NEPA? Neither the legislative history of Section 102 nor the wording of the
Act itself provide much specific guidance on the required content of environ-
mental impact statements. The statutory scheme has left considerable
room for interpretation to the implementing agencies, the CEQ, and the courts.
The following chapter considers *the interpretations provided by CEQ and
various implementing agencies; this chapter is concerned, primarily, with
the interpretations provided by the courts. !

The "judge-made law" in this area is in an early stage of develop-
ment. There are a number of decisions, however, which provide substantial guid-

lthe portion of environmental law which concerns the judicial re~
sponse to NEPA is subject to rapid change as an increasing number of
cases are heard by the courts. This chapter considers the judicial response
to Section 102 of NEPA as of winter, 1972.



ance to an agency trying to assess environmental impacts under NEPA.2
The issues which these decisions address include the role of scientific
opinion in the assessment of impacts,the evaluation of potential alterna-
tives, and the quantification of environmental impacts.

2. The Legislative History of Section 102

As it was initially introduced by Senator Jackson, NEPA did not con=-
tain anything resembling the current provision requiring environmental
impact statements. The Act in. its initial form simply directed the Secre~
tary of the Interior to conduct research on the issue of environmental
quality. Following a Senate hearing on National Environmental Poligy ,
Senator Jackson amended his bill to include among othei things a set of
provisions closely resembling what is now Section 102, ° The bill was
further modified when it was reported out of the Senate Interior Commit’cee,5
and was again changed by a House~Senate Conference.® All of these ver-
sions of the bill make clear the Congressional purpose to insure that
federal agencies consider environmental factors before deciding on a
particular course. of action. They do not, however, shed much light on
the intended content of the detailed environmental inquiry required under
Section 102(2) (C).

ZTo understand the manner in which judicial decisions interrelate, it
is useful to consider the hierarchy of federal judge-made law. An interpre-
tation of a federal statute by the United States Supreme Court is binding in
all other courts. Below the Supreme Court there are eleven regional circuit
courts of appeal., Within each circuit there are a number of trial courts
talled federal district courts. A district court decision is law in the
case before it (unless it is subsequently overruled). While it is of some
precedential value, it is not binding when similar issues are raised in
other district courts. Because of their power to reverse district court
rulings, circuit court decisions provide the authoritative law for all of
the district courts within their region. They also provide a strong pre-
cedent for district courts in other regions and some precedent for other
circuit courts. It is possible that different circuits will interpret a
federal statute differently, in this event the Supreme Court can resolve
the conflict or it can refuse to hear the case and let the conflicting
circuit decisions stand.

Hearings on National Environmental Policy Before the Senate Interior

and Insular Affairs Comm., 91st Cong, lst Sess. (1969).
A1d, at 206.
53, Rep. No. 296, 91st Cong,, lst Sess, (1969).
115 Cong. Rec. 12633-34 (1969).
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There are two modifications in the legislative evolution of NEPA
which potentially reflect on the intended content of environmental impact
statements. First, the bill as reported out of the Senate Interior Com-
mittee was directed to actions "significantly affecting" environmental
quality7 whereas the prior language had simply been "affecting. "8 This
should probably be read as an effort to put some limit on the scope of
Section 102, but there is no specific discussion of this intention in
the legislative history. Second, under the version of the bill that passed
the Senate, Section 102 required a "finding" by the responsible official that
(i) the environmental impact of the proposed action
has been studied and considered;
(ii) any adverse environmental effects which cannot
be avoided by following reasonable alternative s are
justified by other stated considerations of national
policy;'
(iii) local short-term uses of man's environment are
consistent with maintaining and enhancing long-term
productivity; and that
(iv) any irreversible and irretrievable commitments
of resources are warrented. ?
These provisions are basically identical to the provisions of 102(2) (C)
in its present form. The departure from the Senate version is that in-
stead of a "finding" the Act now requires a "detailed statement” and the
reference to "considerations of national policy" in (ii) above has been
dropped from Section 102 altogether. These changes do not appear to have
been designed to alter the content of 102 statements, rather they were an
attempt to clarify the Act's relation to other environmental legislation.
Senator Muskie, the instigator of the change apparently feared that the
language instructing /sthe agency official to make a "finding" could be read
to preempt environmental standards created by other legislation (e.qg., air
quality standards under the Air Quality Act of 1967, 33 U.S.C. §§1151—75
{1970), and water quality standards established under the Federal Water
Polution Control Act, 42 U,S.C. §1857.) The amended version of the Act,
in Section 104, specifically provides that these independent standards
must continue to be met.
The bulk of the legislative background of NEPA is composed of general
speeches on the need for protecting the quality of the environment. While
there was no discussion going directly to the content of 102 statements,

7S. Rep., supra note 5 at 2.
Hearings, supra note 3 at 207.
9S. Rep., supra note 5 at 2.




the legislative history at several points supports an extremely broad
definition of what is meant by "environmental quality."

(Environmental quality) is concerned with the maintenance

and management of those life support systems—~-natural and

manmade~=-upon which the health, happiness, economic welfare,

and physical survival of human beings depend.
This would not only include the degradation of the natural environment but
would also include the "quality" of manmade structures (e.g. "faltering
and poorly designed transportation systems" and "poor architectural design
and ugliness in public and private structures"). Certainly the history
of the Act establishes aesthetics as a necessary environmental concern.
In fact, given an extreme interpretation, it may even be read to include
within the range of a project's "environmental impacts" such structural
considerations as whether a transportation system will function properly.

This ambiguity as to what Congress meant by "environment" was car-
ried over into the Act itself. Two examples should suffice. Within Section
101, a sub-part of Title I "Declaration of National Environmental Policy,"
there are numerous references to the quality of the natural environment.,
However, Section 101 also finds that it is the Caongressional purpose to:

preserve important historic (and) cultural ... aspects

of our national heritage, and maintain wherever pos-

sible, an environment which supports diversity and

variety of individual choice.
Clearly the term "environment" as used in this context is meant to.encom-
pass a broader view of man's relation to the world than would be found in
a definition of "environment" limited to.man's natural surroundings such
as air, water, and wildlife. A second example is found in Section 202
which requires the President to prepare an annual Environmental Quality
Report. This report is to include commentary on:

the status and condition of the major natural, manmade,

or altered environmental clases of the Nation, including,

but not limited to, the air, the aquatic, including

marine, estuarine, and fresh water, and the terrestial

environment, including, but not limited to, the forest,

dryland, wetland, range, urban, suburban, and rural

environment.
Again "environment” includes natural surrounding (e.g. "air," "aquatic",
"forest", "dryland", “"wetland", "range"). It also apparently includes
"manmade" contributions to the human situation. The 1971 Report, for

10 ,
Hearings, supra note 3 at 40.
g, Rep., supra note 5 at 4.
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example, has a section entitled "the inner city environment" which exam-
ines such non=natural impacts as overcrowding, neighborhood deterioration,
and the transportation crisis. 12

3. The Judicial Response to NEPA

3.1 Introduction

As might have been predicted, the self-policing aspect of NEPA
(agency compliance with Section 102 and CEQ review under Section 204(3))
has not been entirely satisfactory; the courts have frequently been asked
to step in and enforce the Act to preserve some environmental interest
which is being threatened. This has often resulted in the postponement
of agency projects and the revision of agency procedures.

An agency decision on a given project can be challenged at two levels.,

First, it can be argued that the process of decision making utilized by

the agency does not comply with NEPA standards as found in Section 102.
In a broad sense this is equivalent to saying that at the time the decision
was made, the decision maker did not have sufficient environmental
information before him. The second approach is to argue that while the
environmental input to the decision maker might have been adequate, his
decision against a particular environmental interest contravened the
policies of the Act as stated in Section 10l. In essence this is to say

that in a particular case the decision came out wrong. While agency deci-
sions have been subjected to some substantive review under NEPA,13 the

12See Environmental Quality, the Second Annual Report on Environ-
mental Quality August 1971, pp. 197=-204. As an example of the Report's
concern for impacts which would not typically fall within a narrow defini-
tion of "environment" consider the following statement: "If a new highway
severs a neighborhood, it decreases casual, social interaction between the
two severed sides., It creates a psychological or visual barrier and often a
physical obstacle. More than liberal vehicular access and an occasional
pedestrian crossing are necessary to cvercome the highway barrier. Even
when continuous across-highway access is provided--as in the case of
elevated structure construction--the highway's uninhabited strip remains
a psychological and social barricade," 1d, at 202.

Although there is conflicting authority on whether NEPA provides
judicial review of the "substance" of agency decisions, (see EDFv. Corps
of Engineers (Gillham Dam) 470 F.2d 289, 299 N. 15 (1972) and cases cited
therein) the practical effect of this issue is minimal. To the extent that
the results of agency decisions will be judicially reviewed, the most leni-
ent standard of judicial scrutiny will be applied. Substantive agency
determinations will be judicially overruled only when complaining litigants
are able to prove that the decision was "arbitrary and capricious." See
470 F.2d at 300.




most significant aspect of the judicial response to NEPA has come from
repeated holdings that section 102 imposes an environmental "full dis-
closure" requirement as a prerequisite to project construction. Where
environmental factors have not been given adequate consideration in the
decision-making process the resulting decisions have not been allowed to
stand.

A good example of the courts' concern for environmental inputs in
the agency decision-making process is found in the D.C. Circuit's deci-
sion in Calvert Cliffs Coordinating Committee v. Atomic Energy Commigs=
sion.l4 The court in Calvert Cliffs was faced with an attack on the
Atomic Energy Commission's licensing procedure. The claim was that this
" procedure gave inadequate consideration to environmental factors. For
example, the environmental impacts contained in a project's 102 state-
ment were not routinely considered by the agency's reviewing board. The
court overturned this procedure because it did not insure adequate con-
sideration of environmental consequences. Section 102 of the Act requires
agencies to-rtonsider environmental factors to "the fullest extent possible."
This language was given a very forceful interpretation in Czlvert Cliffs:

‘We conclude, then, that Section 102 of NEPA mandates a partic-

ular sort of careful and informed decision-making process

and creates judicially enforceable duties ... (I)f the deci-

sion was reached procedurally without individualized consid-

eration and balancing of environmental factors--conducted

fully and in good faith--it is the responsibility of the

courts to reverse.15
By insisting that decision makers carefully balance environmental consid~-
erations, the courts impose a substantial burden on the drafters of 102
statements. Unless all significant environmental data is contained in these
statements the informed consideration of environmental factors cannot be
carried out,

Calvert Cliffs dealt with one aspect of the problem of environmental
input into the agency decision-making process, i.e., presupposing the requi-
site environmental information is available, did the decision maker consider
it? A more troublesome aspect of the problem involves the initial compila-
tion of the information on which the decision must be based. The question

14449 F. 2d 1109 (D.C. Cir. 197]). See, also, EDFv. Corps of
Engineers, 740 F,2d 289 (8th Cir. 1972); Committee for Nuclear Respon-
sibility v. Seaborg 3 E.R. 1226, 1 E.L.R, 20469 (D.C. Cir. 1971);
Environmental Defense Fund v. Tennessee Valley Authority, 3 E.R. 1553,

2 E.L.R. 20444 (E.D. Tenn., 1972); Natural Resources Defense Council v.

Morton, 3 E.R. 1558, E.L.R. 20029 (D.C. Cir. 1972).
15449 F. 2d at 1115
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discussed in the remainder of this chapter is, what kinds of environmen-
tal input does NEPA require? Or, put another way, what have the courts
said about the content of 102 statements?

Despite a rash of litigation centering on Section 102 of NEPA, of the
64 cases reported in the April 1972 102 Monitor, only five were actively
concerned with the content of 102 statements.l® Two cases stand out both
for the depth of their inquiry into the problems of 102 content, and their
potential for influencing future litigation.

3.2 Specific Identification of All Possible Environmental

Consequences--Gillham Dam and Tennessee-Tombigbee,

In Environmental Defense Fund v. Corps of Engineers of the United
States Army17 (hereinafter Gillham Dam), EDF, along with several local
plaintiffs, sought to stop construction cf a dam on the Cossatot River.
The Cossatot is one of the last free flowing rivers in that part of Arkansas.
Further construction of the dam was enjoined by a federal district
court on the grounds that the 12 page environmental impact state-
ment prepared by the Corps did not satisfy the requirements of NEPA, 18
In Environmental Defense Fund v. Corps of Engineers of the United States
Armzl9 (hereinafter Tennesses-Tombigbee), however, a similar attack on a
Corps impact statement of approximately 55 pages was unsuccessful in
enjoining the construction of the Tennessee~Tombigbee Waterway in
Alabama and Mississippi. The Gillham Dam and Tennessee~Tombigbee
decisions are difficult to compare in that there are vast differences in
the quality of the Corps impact statements that were before the two
courts. In Gillham Dam the impact statement was patently defective, in
Tennessee-Tombigbee the court uniformly upheld the sufficiency of the
statement. These two cases serve to highlight the difficulties that still
remain in characterizing the required content of an environmental impact
statement.

In Gillham Dam the court asserted the broad proposition that
impact statements "should at a minimum contain such information as will
alert the President, the Council on Environmental Quality, the public,
and indeed, the Congress, to all possible environmental consequences of
proposed ‘agency action, n20 The necessity of disclosing all possible

161he rest of the cases were concerned with threshold questions,
e.g., whether NEPA was intended to apply retroactively, or what types of
projects require 102 statements. See generally, H.P, Green, The Naticnal
Environmental Policy Act in the Courts, The Conservation Foundation
(Wash., D.D., May 1972).

17325 F. Supp. 749 (W.D. Ark. 1971).

18&._ The injunction was set aside after a hearing on a new impact
statement submitted by the Corps which was approximately 200 pages in
length, contained an additional 1500 pages in six appendices, and was
prepared at an alleged cost of approximately $250,000. 342 F. Supp.
aff'd 470 F. 2d 289 (1972).

194 £ R.C. 1408 (N.D, Miss. Aug. 4, 1972).

20325 F. Supp. at 759.
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environmental consequences was explicitly ' rejected as the appropriate
test by the court in Tennessee-Tombigbee. Instead, the court found that
NEPA requires the disclosure of only thase environmental cansequences
which are both "significant" and. "probable." 1 Those general tests yielded
different results when applied to several similar disclosures in the two
cases.

In Gilham Dam the court pointed out that the affected area must be
adequately described "zoologically" before any meaningful evaluations can
be made. That is, adequate zoological studies must exist or be under-
taken before an environmental statement can be prepared. To meet this

- adequacy requirement the court found such zoological studies must analyze
the following issues: What are the existing food chains in the arca?
Would they be drastically affected? Are there any "keystone" species in
the area? (A keystone species is described as a critical species neces-
sary to maintain the biological stability of the area.) Are there any
“relic" species in the area? (Relic species are those that provide clues
as to the evolution of certain species,) Once these studies have been
made, the court would require examinations of the effect of the pro‘&ect on
species stabilily, species diversity, and biological productivity.2

Most of the above requiremnents are so general as to be applicable
for any type of water resource project; the court also mentioned a number
of specific issues. With respect to the proposed dam on the Cossotot
River, the court required such particularized examinations as the possi-
bility and effect of abnormal and anomalous growth conditions in certain
species of fish (e.g., stunted growth or extra vertebrae); the possibility
and effect of "dead" downstream areas; the effect of the migration of rough
fish upstream from the impoundment; the effect of impoundment on the fre-
quency and gquantity of alluvial deposits downstream; and the probable
effect of reservoir "drawdowns. "23

While it is not clear from the court's opinion in Tennessee-
Tombigbee that any of the inquiries required by Gillham Dam were ignored,
the court did set limits on the required disclosure of a project's im-
pact on fauna. Specifically, the court found that the impact statement
need not disclose the possibility that as a result of the project sev=-
eral distinct species would face extinction, where, due to the diversity
of the ecosystem, the ecological balance would not be significantly
affected.

“(W)e cannot accept the narrow view of the taxonomist
who would attach significance to every species, irrespec-

214 E.R.C. at 1419.
22325 F. Supp. at 746-48.
Id,
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tive of its role or function. It would serve no useful

purpose to require the EIS to discuss those organisms

which often can be found elsewhere, are of academic inter-

est only to the specialist, and perform.no special role or

function, "24
Generally, the court in Tennessece~Tombigbee was satisfied when the impact
statement acknowledged the existence of problems; it did not require
problems which the Corps deemed insignificant to be discussed in detail.
For example the Corps was not required to: disclose the specific iden-~
tity of several "insignificant” species of fish which were threatened by
the project,25 substantively discuss the possible migration of Eurasian
milfoil,26 identify particular archeological and historic sites to be
inundated by the project,27 or identify the particular areas of the river
which would be subject to waterlogging.28 Perhaps of more significance
was the court's finding that, where alternative solutions were presented
in the impact statement, the Corps did not need to indicate how it would
ultimately dispose of the substantial spoil which the project would
create, 29

The Implications of Induced Changes in Population. One issue raised
in Gillham Dam which was not discussed in the Tennessee-Tombigbee deci-
sion is the importance of project induced population changes. Because of
the potential environmental consequences of these changes, the court in
Gillham Dam felt the Corps’' environmental statement was inadequate in that
it "did not project the pos%bility of population changes and the effect
thereof upon the project.” To adequately reflect population changes,
the horizons of the statement must be broadened to cover what could be
considered "induced effects," e.g., @ flood control project's influence
in enabling people to take up residence on a flood plain.

The decision in Gilham Dam further implies that the environmental
effects of population changes must also be assessed. Specifically, it
faults the Corps' assertion that water quality would be improved by the
project, because the Corps failed to delineate the water quality costs
incident to increased:population growth.31 Requiring the assessment of
the environmental impact of potential population changes poses a very dif-
ficult question; namely, how does one limit the scope of the inguiry? The

244, E.R.C. at 1420,
2514, at 1421,
%gl_g_:at 1422.
Id. at 1423.
2814, at 1424,
2914, at 1423.
30325 F. Supp. at 748,

3li4, at 761.



problem can be characterized by the following example. Suppose it is de-
sired to build a dam to control floods. Suppose further that such action
would spur development of the flood plain., The dilemma involves determin-
ing the extent to which that development's impact on the environment has to
be assessed. Does the effect of increased automobile traffic have to be
assessed? What about sewage disposal; the necessity for more roads; for
more shopping centers? This dilemma has not been resolwed by any court;
in fact it remains one of the more significant iinanswered questions asso-
ciated with the preparation of environmental impact statements.

3.3 The Role of Evidence and Scientific Opinion

Elaboration of the "Course of Inquiry.!" Though the requirements of
NEPA call for "conclusions" as to environmental consequences in impact
statements, several courts have indicated that these conclusions must be
supported by evidence included in the statement. The courts have stressed
that the statement must be detailed and bring to the attention of the
decision makers all relevant data upon which toc base a decision., This re-
quirement was summarized in the case of Ely v. Velde where the Fourth Cir-
cuit Court of Appeals said:

With regard to NEPA, the statutory requirement of a

'detailed statement' ... on the environmental consequences

of the proposed action places a heavy burden on the (agency).

To enable a court to ascertain whether there has been

genuine, not a perfunctory compliance with NEPA, the

(agency) will be required to explicate fully its course of

inquiry, its analysis and its reasoning.
Similarly, the court in Environmental Defense Fund v. Tennessee Valley
Authority refused to accdept an impact statement's cost-benefit analysis
which could not be evaluated by a non-expert and which rested "almost
entirely on unsupported conclusions. n33

A further example of an impact statement being held inadequate be-
cause its conclusions were not adequately supported by scientific evidence,
is found in Gillham Dam. Here the court noted that:

The impact statement concludes that the project will have

the effect of enhancing the water quality of the Cossotot.

The plaintiff's evidence which is persuasive, indicates that

the quality of the water of the Cossotot in its natural

state could hardly be improved upon.

32451 F, Supp. 1130, 1139 (4th Cir. 1971).
332 E.L.R. 20044, 20045 (E.D. Tenn., 1972).
34325 F. Supp. at 746.



After citing further examples of inadequate substantiation, the opinion
concluded,

In other words, plaintiffs contend that the impact

statement simply does not set forth a detailed study and

examination of the important environmental factors in-

volved. On the basis of the record and the evidence

presented at the preliminary hearing the Court is in-

clined to agree. It recognizes, of course, that much

investigation and analysis may have been made and con-

sidered by the defendants even though not reflected in

the impact statement . . . 35

Inclusion of Conflicting Scientific Opinion. Section 102(2) (C) (ii)
of NEPA requires that impact statements include comment on the adverse
environmental effects of the proposed action. Under recent decisions,
it is not sufficient that the statement simply include an agency's con-
clusions regarding potential adverse effects, the statement must also
include (if tendered) scientific opinion which disagrees with the agen-
cy's environmental predictions. The intent behind this requirement of
presenting conflicting evidence is clear; the party who drafts the state~
ment is not to covertly influence the decision by deleting evidence which
in not supportive of the agency's position. In the case of Committee for
Nuclear Responsibility v. Seaborgl36 the court of appeals for the Dis-
trict of Columbia circuit stated the applicable law as follows:

The court is not to rule on the relative merits of com-

peting scientific opinion. Its function is only to assure

that the statement sets forth the opposing scientific

opinion and does not take the arbitrary and impermissible

approach of completely omitting from the statement, and

hence, from the focus that the statement was intended

to provide for the deciding officials, any reference

whatever to the existence of responsible scientific

opinions concerning possible adverse environmental

effects...Only responsible opposing views need be in-

cluded and hence there is room for discretion on the

part of the officials preparing the statement; but

there is no room for an assumption that their deter-

mination is conclusive. The agency need not set forth

351d, at 748.
363 E.R. 1226, 1 E.L.R. 20469, (D.C. Cir. 1971).



at full length views with which it disagrees, all that

is required is a meaningful reference that identifies

the problem at hand for the responsible officials. 37
In Gillham Dam the court found that the mandate to include adverse opinions
in impact statements pertained to economic as well as environmental con=
clusions. To illusirate this point the court pointed to testimony which
challenged the "interest rate" and "project life" figures used by the Corps
in determining the project's cost-benefit ratio, 38

Compliance with Existing Law, In Calvert Cliffs the question was
raised whether compliance with existing laws which provide for the estab-
- lishment of environmental quality standrads (e.g., the Federal Water Qual-
ity Control Act), obviated the need to include adverse effects, acceptable
under those standards, in a project's impact statement. The court, reject=
ing the agency's argument that the legislative history of NEPA made such
inquiry unnecessary, reasoned that compliance with state and federal
standards indicates no more than that minimum conditions have been met.
Under these circumstances there could still be environmental degradation
of consequence to decision makers, albeit no part of it bad enough to
violate a particular standard. The recent Federal Water Pollution Control
Act Amendments of 197239 have made established water quality standards
controlling for purposes of NEPA, thus abolishing this aspect of the rule
of Calvert Cliffs, The court's decision, however, is still potentially
applicable to standards established under other environmental protection
statutes.

3.4. Alternatives and the Extent of Their Impact Assessment

Consideration of All Feasible Alternatives. Section 102(2) (C) (iii)
of NEPA requires that impact statements consider "alternatives to the
proposed action." The courts have interpreted this provision to require
that,within reasonable limits, all feasible alternatives must be studied
and analyzed. In Gilham Dam the court, while stating that structural
alternatives had not been adequately explored, required that non-structural
alternatives to the dam also be considered. In that case, the non-
structural alternatives mentioned were flood plain management, private and/or’
publicly subsidized insurance, acquisition of fee title to the land of
the flood plain, and, significantly, no action at all, Implicit in this
requirement is the proposition that the agency had to consider alternatives
which it had no power to implement. This point was made explicitly in
Natural Resources Defense Council (NRDC) v. Morton. 40 Here the contro-
versy involved the adequacy of a 102 statement for the proposed leasing

373 E,R. at 1228.

38325 F, Supp. at 761, In Tennessee-Tombigbee, however, the court
suggested that such economic determinations were intended by Congress to be
left to the discretion of the Corps, 4 E.R.C, 1409, 1415 (N,D, Miss. 1972),

395ee Section 511(C)(2).

403 E.R. 1858, 2 E.L.R. 20029 (D,C. Cir. Jan. 13, 1972),
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of federal lands for oil drilling on the outer continental shelf off the coast
of Louisiana, In its environmental impact statement the Department of the
Interior summarily dismissed a variety of alternatives and decided  that
oil drilling should be permitted. These alternatives to the proposed
leasing included: elimination of import quotas; increased onshore explora-
tion and development; development of oil shale; increased nuclear energy
development; increased use of low sulfur coal and/or desulfurization of
coal; development of coal liquification and gasification; development of
geothermal resources; and development of tar sands. The court held that
the agency's dismissal of the above alternatives without further study

- was unwarranted. To comply with NEPA the court ruled that further inve-

stigation of all reasonable alternatives was necessary regardless of the
agency's power to implement them. Admittedly, the potential range of
alternatives could be very broad, yet the court here stated: "When
the proposed action is an integral part of a coordinated plan to deal
with a broad problem, the range of alternatives that must be evaluated
is broadened. "4l

Analyzing the Environmental Impacts of Alternatives. Assuming that
the function of the impact statements required by NEPA is to insure that
federal decision makers adequately consider the environment in designing
public projects, it would follow that if they are to consider aiternatives
to the project as proposed, the environmental consequences of these
alternatives must also be fed into the deliberation. While such attempts
to analyze the environmental consequences of alternatives could force an
agency to undertake information gathering far outside its field of exper-
tise, it has, within limits, been judicially required. In NRDC v. Morton
the court held that "subject to a rule of reason ... implicit in this
aspect of the law ... the thrust of NEPA (is) that the pertinent state-
ment serve to gather in one place a discussion of the relative environ-
mental impact of the alternatives, "43

3.5 The Quantification of Environmental Impacts

The final aspect of the courts' interpretation of Section 102 which
will be discussed in this chapter is the relation between the environmen-
tal impact statement required in Section 102(2) (C), and Section 102 (B)
which requires the development of methods and procedures to "insure that
presently unquantified environmental amenities and values may be given
appropriate consideration ..." Doees an impact statement give appropriate

413 E.R. at 1560.

42For example, it is unlikely the Corps of Engineers has internal ex-
pertise on the possible environmental consequences of increased trucking
as an alternative to the proposed deepening of port facilities.

433 E.R. at 1562,
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consideration to environmental concerns if it does not seek to "quantify"
environmental as well as technical and economic consequences of the
project? The argument in favor of quantification is based on the
recognition that a key element in the determination of whether a project
will go forward is the project’'s cost~benefit ratio. Economic benefits,
because they are readily "quantifiable," are universally included
in this ratio; adverse environmental consequences, because they are not
easily quantifiable, are generally left out. The cost-benefit determina-
tion, therefore, does not adeqguately consider environmental impacts.

NEPA can be read to require one of two alternatives to cost-benefit
accounting based on economic considerations alone. Either the Act re~
" quires that the cost=benefit ratio should not be determinative--that is,
that environmental considerations should be separately considered against
the economic and technical benefits of a project (in essence balancing
apples against oranges). Or, a second interpretation is that the Act
calls for cost-benefit decision making, but requires that environmental
factors be "quantified" in terms of dollars before they are plugged into
a standard cost-benefit balance (i.e., converting apples to oranges and
then balancing oranges on both sides of the scale). The judicial inquiry
into these two potential interpretations of the Act has left the question
unsettled, While no court has ever read the Act to require absolute
quantification of all environmental effects in a 102 statement, and some
courts have indicated that the calculation of the cost-benefit has been
left to agency discretion,44 at least two decisions can be read to support
the consideration of environmental issues within a cost~benefit frame~-
work , 45

The decision in Calvert Cliffs clearly requires that environmental
concerns be balanced against predicted economic benefits; further it con-
sistently characterizes this process as a "cost-benefit" balance.

To ensure that the balancing analysis is carried out

and given full effect, Section 102(2) (C) requires that

responsible officials of all agencies prepare a 'de-

tailed statement" covering the impact of particular

44gee e.g., EDF v. Corps of Engineers (Tennessee-Tombigbee), 4
E.R.C. 1408, 1413,

SWe do not mean to suggest that it is appropriate for the courts to
enjoin a project under NEPA based on a judicial determination that the
project costs exceed its benefits; this decision clearly is entrusted to
Congress, see e.g., EDF v. Corps.of Engineers 325 F. Supp. at 740. Rather
we suggest that NEPA might be applied to the manner in which the agency
determines a project's cost-benefit ratio and subsequently presents it to
Congress.




actions on the environment, the environmental costs

which might be avoided, and alternative measures which

might alter the cost-benefit equation.
On its face, the decision in Calvert Cliffs does not specifically demand
quantification of environmental impacts, it might even be argued that the
court was just being imprecise in its frequent references to '"cost-
benefit" balancing., This is not, however, the way the decision was read
by the Atomic Energy Commission. In responding to the court's order to
revise its rules, the proposed AEC revision would now require that:

The cost=benefit analysis shall, to the fullest extent

practicable, quantify the various factors considered.

To the extent that such factors cannot be quantified,

they shall be discussed in qualitative terms, 47

The second instance in which the courts have spoken on the “quan-
tification" issues is in Gillham Dam discussed at length above. In one
of the murkier parts of this opinion, the court denies
that it will "require the impossible" by finding an impact statement in-
adequate for failing to gquantify environmental concerns; at the same
time it points to the failure to quantify as a major defect in the impact
statement at issue in the case.

(Because the defendants did not) assign values to

presently unquantified environmental amenities. . .the

defendants have been unable, as a practical matter,

to take into consideration, in estimating costs and

benefits, the "value" of the Cossatot as a free-flowing

stream,48

Requiring the quantification of environmental concerns within a
cost~benefit framewark cuts both ways on the issue of environmental
protection. The argument in favor of quantification is based on the
realization, noted in Gillham Dam, that the present process of arriving at
a cost~benefit ratio is often entirely one-sided in favor of projects as
proposed. Generally the project's effects on the natural environment are
not reflected at all in the cost-benefit figure, When such effects are_
quantified, the effort is generally limited to pro-project environmental
impacts such as increased recreational potential.49 Where possible,
quantifying adverse environmental impacts, and adding this figure to the
project's cost-benefit ratio would make the economic analysis of the pro-
posed project's value more realistic,

46449 F, 2d 1109, 1114 (D.C. Cir. 1971),

4736 Fed. Reg. 18072 (1971).

48325 F. Supp. 749, 757 (1971).

495¢¢ 5. Doc. No. 97, 87th Cong., 2d Sess., at 8-11 (1962). See
generally, O, Eckstein, Water Resources Development, 40~-41 (Harvard Univ.
Press, 1958); Note, Cost-Benefit Analysis and the National Environmental
Policy Act of 1969, 24 Stan. L. Rev, 1092 (1972).
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While quantifying environmental impacts may insure that a project's

adverse environmental effects are at least considered when the project is
reviewed, treating the natural environment as just one other factor in a
cost-benefit balance may undercut the essential purpose of NEPA. It may
be the case that NEPA demands that the protection of the environment oc-
cupy a "preferred” place in agency decision making, In effect the agency
would be told to balance apples and oranges giving the apples special.
weight, There is at least some support for this view in the /.ct, Under
Section 101(b) federal agencies are ordered to use "all practical means,
consistent with other essential considerations of national policy" to pro-
tect the environment. Just prior to the Act's passage, Senator Jackson
stated:

(NEPA) establishes priorities and gives expression to

our national goals and aspirations. It provides a

statutory foundation to which administrators may refer

for guidance in making decisions which find environ-

mental values in conflict with other values . . ., If

there are to be departures from this standard of ex=

cellence they should be exceptions to the rule and the

policy. 50

While the Act's history may not justify an interpretation which re~-
quires substantive preference for environmental factors over economic and
technical concerns in a particular si uation,51 any "quantification" of
environmental factors limiting consideration of adverse environmental
effects to a strictly mechanical comparison against economic benefits
would also be in danger of judicial reversal. The most appropriate ground
for a federal agency faced with the quantification quesiion would probably
be to quantify, to the extent possible, for the purposes of computing the
cost-benefit ratio, and then to make a separate determination considering
the project's environmental consequences independently.

4, Conclusion

The spirit in which the courts will enforce Section 102(2) (C) of
NEPA is clear. The environmental impact statement prepared by the fed-
eral agency must be sufficiently thorough that the final decision on the
project will be made in full awareness of its potential environmental
consequences. Beyond such generalities the courts have been willing, in

0115 Cong. Rec. 40416 (1969),
Yror examples of statutes which do appear to require a preference
for environmental values, see the Department of Transportation Act (49
U.S.C. §1953(f) (1968)), the Urban Mass Transportation Assistance Act
(49 U.S.C, 81610 (1970)), and the Airport and Airway Development AcCt
(49 U.S.C. 81716 (c) (4) (1970)).
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a number of instances, to identify particular environmental inputs with-
out. which an impact statement is inadequate. In time the courts will be
able to draw some fairly clear boundaries around the information which is
required in impact statements. At this early stage, however, one is
relegated to considering the persuasiveness of a number of ground-breaking
decisions which press for an extremely broad interpretation of the im-

pact statement requirement.52 The potential for judicial creativity in

this area will be tempered by the fact that at some point the courts must
reach an upper limit of the resources which they will require to be ex~
pended gathering and presenting environmental data.,

52See for example the decision of a South Dakota district court in
Nolop v. Volpe, 3 E.R. 1338, 1 E.L.R. 20617 (D.S.D. Dec. 11, 197)), re-
lying on the decision in Gillham Dam.

C-19



APPENDIX D
EXECUTIVE ORDER 11514
THE NATIONAL ENVIRONMENTAL POLICY ACT OF 1969



EXECUTIVE ORDER 11514
Protection and Enhancement of Environmental Quality

By virtue of the authority vested in me as President of the
United States and in furtherance of the purpose and policy
of the National Environmental Policy Act of 1969 (Public
Law No. 91-190, approved January 1, 1970), it is ordered
as follows:

Sec., 1, Policy. The Federal Government shall provide leadership in
protecting and enhancing the quality of the Nation's environment to sus-
tain and enrich human life. Federal agencies shall initiate measures
needed to direct their policies, plans and programs so as to meet national
environmental goals. The Council on Environmental Quality, through the
Chairman, shall advise and assist the President in leading this national
effort.

Sec. 2. Responsibilities of Federal agencies, Consonant with Title I
of the National Environmental Policy Act of 1969, hereafter referred to as
the "Act", the neads of Federal agencies shall:

(a) Monitor, evaluate, and control on a continuing basis their agencies'
activities as to protect and enhance the quality of the environment.
Such activities shall include those directed to controlling pollution and
enhancing the environment and those designed to accomplish other program
objectives which may affect the quality of the environment. Agencies shall
develop programs and measures to protect and enhance environmental qual-
ity and shall assess progress in meeting the specific objectives of such
activities. Heads of agencies shall consult with appropriate Federal, State,
and local agencies in carrying out their activities as they affect the quality
of the environment.

(b) Develop procedures to ensure the fullest practicable provision of
timely public information and understanding of Federal plans and programs
with environmental impact in order to obtain the views of interested parties.
These procedures shall include, whenever appropriate, provision for public
hearings, and shall provide the public with relevant information, including
information on alternative courses of action. Federal agencies shall also
encourage State and local agencies to adopt similar procedures for inform-
ing the public concerning their activities affecting the quality of the en-
vironment.



(c) Insure that information regarding existing or potential environmental
problems and control methods developed as part of research, development,
demonstration, test, or evaluation activities is made available to Federal
agencies, States, counties, municipalities, institutions, and other
entities, as appropriate.

(d) Review their agencies' statutory authority, administrative regula-
tions, policies, and procedures, including those relating to loans, grants,
contracts, leases, licenses, or permits, in order to identify any defi-
ciencies or inconsistencies therein which prohibit or limit full compliance
with the purposes and provisions of the Act. A report on this review and
the corrective actions taken or planned, including such measures to be
propcsed to the President as may be necessary to bring their authority
and policies into conformance with the intent, purposes, and procedures
of the Act, shall be provided to the Council on Environmental Quality
not later than September 1, 1970.

{e) Engage in exchange of data and research results, and cooperate
with agencies of other governments to foster the purposes of the Act.

(f) Proceed, in coordination with other agencies, with actions re-
quired by section 102 of the Act.

Sec. 3. Responsibilities of Council on Environmental Quality. The
Council on Environmental Quality shall:

(a) Evaluate existing and proposed policies and activities of the
Federal Government directed to the control of pollution and the enhancement
of the environment and to the accomplishment of other objectives which
affect the quality of the environment. This shall include continuing review of
procedures employed in the development and enforcement of Federal standards
affecting environmental quality. Based upon such evaluations the Council
shall, where appropriate, recommend to the President policies and programs
to achieve more effective protection and enhancement of environmental
quality and shall, where appropriate, seek resolution of significant en-
vironmental issues.

(b) Recommend to the President and to the agencies priorities among pro-
grams designed for the control of pollution and for enhancement of the en-
vironment.

(c) Determine the need for new policies and programs for dealing with
environmental problems not being adequately addressed.

(d) Conduct, as it determines to be appropriate, public hearings or con-
ferences on issues of environmental significance.

(e) Promote the development and use of indices and monitoring systems
(1) to assess environmental conditions and trends, (2) to predict the environ=-
mental impact of proposed public and private actions, and (3) to determine
the effectiveness of programs for protecting and enhancing environmental
quality.



(f) Coordinate Federal programs related to environmental quality. .

(g) Advise and assist the President and the agencies in achieving
international cooperation for dealing with environmental problems, under
the foreign policy guidance of the Secretary of State.

(h) Issue guidelines to Federal agencies for the preparation of detailed
statements on proposals for legislation and other Federal actions affecting
the environment, as required by section 102 (2) (C) of the Act.

(i) Issue such other instructions to agencies, and request such reports
and other information from them, as may be required tc carry out the
Council's responsibilities under the Act.

(j) Assist the President in preparing the annual Environmental Quality
Report provided for in section 201 of the Act.

(k) TFoster investigations, studies, surveys, research, and analyses
relating to (i) ecological systems and environmental quality, (ii) the im-
pact of new and changing technologies thereon, and (iii) means of pre-
venting or reducing adverse effects from such technologies.

Sec. 4. Amendments of E.O. 11472, (Omitted, See 711:0111 for E.O.
11472 as emended.)



THE NATIONAL ENVIRONMENTAL POLICY ACT
OF 1969

PURPOSE

Sec. 2. The purposes of this Act are: To declare a national policy
which will encourage productive and enjoyable harmony between man
and his environment; to promote efforts which will prevent or eliminate
damage to the environment and biosphere and stimulate the health and
welfare of man: to enrich the understanding of the ecological systems
and natural resources important to the Nation; and to establish a
Council on Environmental Quality.

TITLE I

DECLARATION OF NATIONAL
ENVIRONMENTAL POLICY

Sec. 101. (a) The Congress, recognizing the profound impact of
man's activity on the interrelations of all components of the natural
environment, particularly the profound influences of population growth,
high-density urbanization, industrial expansion, resource exploitation,
and new and expanding technological advances and recognizing further
the critical importance of restoring and maintaining environmental
quality to the overall welfare and development of man, declares that
it is the continuing policy of the Federal Government, in cooperation
with State and local governments, and other concerned public and
privats organizations, to use all practicable means and measures,
including financial and technical assistance, in a manner calculated
to foster and promote the general welfare, to create and maintain
conditions under which man and nature can exist in productive harmony,
and fulfill the social, economic, and other requirements of present
and future generations of Americans.

(b) In order to carry out the policy set forth in this Act, it is the
continuing responsibility of the Federal Government to use all prac-
ticable means, consistent with other essential considerations of
national policy, to improve and coordinate Federal plans, functions,
programs, and resources to the end that the Nation may--

(1) fulfill the responsibilities of each generation as trustee of
the environment for succeeding generations;

(2) assure for all Americans safe, healthful, productive, and
esthetically and culturally pleasing surroundings;

(3) attain the widest range of beneficial uses of the environment
without degradation, risk to health or safety, or other undesirable
and unintended consequences;
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(4) preserve important historic, cultural, and natural aspects of
our national heritage, and maintain, wherever possible, an environ-
ment which supports diversity and variety of individual choice;

(5) achieve a balance between population and resource use which
will permit high standards of living and a wide sharing of life's
amenities; and

(6) enhance the quality of renewable resources and approach the
maximum attainable recycling of depletable resources.

(c) The Congress recognizes that each person should enjoy a health-
ful environment and that each person has a responsibility to contribute
to the preservation and enhancement of the environment,

Sec. 102. The Congress authorizes and directs that, to the fullest
extent possible: (1) the policies, regulations, and public laws of the
United States shall be interpreted and administered in accordance with
the policies set forth in this Act, and (2) all agencies of the Federal
Government shall--

(A) utilize a systematic, interdisciplinary approach which will
insure the integrated use of the natural and social sciences and

the environmental design arts in planning and in decisionmaking

which may have an impact on man's environment;

(B) identify and develop methods and procedures, in consultation
with the Council on Environmental Quality established by title

IT of this Act, which will insure that presently unquantified environ-

mental amenities and values may be given appropriate consideration

in decisionmaking along with economic and technical considerations;

(C) include in every recommendation or report on proposals for
legislation and other major Federal actions significantly affecting
the quality of the human environment, a detailed statement by the
responsible official on--

(i) the environmental impact of the proposed action,

(ii) any adverse environmental effects which cannot be avoided
should the proposal be implemented,

(iii) alternatives to the proposed action,

(iv) the relationship between local short-term uses of man's
environment and the maintenance and enhancement of long~term
productivity, and

(v) any irreversible and irretrievable commitments of resources
which would be involved in the proposed action should it be
implemented.

Prior to making any detailed statement, the responsible Federal official
shall consult with and obtain the comments of any Federal agency which
has jurisdiction by law or special expertise with respect to any environ-
mental impact involved., Copies of such statement and the comments
and views of the appropriate Federal, State, and local agencies, which
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are authorized to develop and enforce environmental standards,
shall be made available to the President, the Council on Environ-
mental Quality and to the public as provided by section 552 of
title 5, United States Code, and shall accompany the proposal
through the existing agency review processes;

(D) study, develop, and describe appropriate alternatives to
recommended courses of action in any proposal which involves
unresolved conflicts concerning alternative uses of available

resources;
(E) recognize the worldwide and leng-range character of environ-

mental problems and, where consistent with the foreign policy of
the United States, lend appropriate support to initiatives, resolu-
tions, and programs designed to maximize international cooperation
in anticipating and preventing a decline in the quality of mankind's
world environment;

(F) make available to States, counties, municipalities, institu-
tions, and individuals, advice and information useful in restoring,
maintaining, and enhancing the quality of the environment;

(G) initiate and utilize ecological information in the planning and
development of resource~oriented projects; and

(H) assist the Council on Environmental Quality established by
title II of this Act.

Sec. 103. All agencies of the Federal Government shall review their
present statutory authority, administrative regulations, and current
policies and procedures for the purpose of determining whether there
are any deficiencies or inconsistencies therein which prohibit full
compliance with the purposes and provisions of the Act and shall
propose to the President not later than July 1, 1971, such measures as
may be necessary to bring their authority and policies into conformity
with the intent, purposes, and procedures set forth in this Act.

Sec. 104, Nothing in Section 102 or 103 shall in any way affect the
specific statutory obligations of any Federal agency (1) to comply with
criteria or standards of environmental quality, (2) to coordinate or
consult with any other Federal or State agency, or (3) to act, or refrain
from acting contingent upon the recommendations or certification of any

other Federal or State agency.

Sec. 105. The policies and goals set forth in this Act are supple-
mentary to those set forth in existing authorizations of Federal agencies.



TITLE II
COUNCIL ON ENVIRONMENTAL QUALITY

Sec. 201. The President shall transmit to the Congress annually
beginning July 1, 1970, an Environmental Quality Report (hereinafter
referred to as the "report") which shall set forth (1) the status and
condition of the major natural, manmade, or altered environmental
classes of the Nation, including, but not limited to, the air, the
aquatic, including marine, estuarine, and fresh water, and the
terrestrial environment, including, but not limited to, the forest dry-
land, wetland, range, urban, suburban, and rural environment; (2)
current and forseeable trends in the quality, management and utiliza-
tion of such environments and the effects of those trends on the social,
economic, and other requirements of the Nation; (3) the adequacy of
available natural resources for fulfilling human and economic require-
ments of the Nation in the light of expected population pressures;

(4) a review of the programs and activities (including regulatory
activities) of the Federal Government, the State and local govern-
ments, and nongovernmental entities or individuals, with particular
reference to their effect on the environment and on the conservation,
development and utilization of natural resources; and (5) a program
for remedying the deficiencies of existing programs and activities,
together with recommendations for legislation.

Sec. 202. There is created in the Executive Office of the President
a Council on Environmental Quality (hereinafter referred to as the
"Council"). The Council shall be composed of three members who shall
be appointed by the President to serve at his pleasure, by and with the
advice and consent of the Senate. The President shall designate one
of the members of the Council to serve as Chairman. Each member
shall be a person who, as a result of his training, experience, and
attainments, is exceptionally well qualified to analyze and inter-
pret environmental trends and information of all kinds; to appraise
programs and activities of the Federal Government in the light of the
policy set forth in title I of this Act; to be conscious of and respon-
sive to the scientific, economic, social, esthetic, and cultural needs
and interests of the Nation; and to formulate and recommend national
policies to promote the improvement of the quality of the environment.

Sec. 203. The Council may employ such officers and employees
as may be necessary to carry out iis functions under this Act. In
addition, the Council may employ and fix the compensation of such
experts and consultants as may be necessary for the carrying out of
its functions under this Act, in accordance with section 3109 of title 5,
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United States Code (but without regard to the last sentence thereof).

Sec. 204. It shall be the duty and function of the Council--

(1) to assist and advise the President in the preparation of the
Environmental Quality Report required by section 201;

(2) to gather timely and quthorative information concerning the
conditions and trends in the quality of the environment both current
and prospective, to analyze and interpret such information for the
purpose of determining whether such conditions and trends are
interfering, or are likely to interfere, with the achievement of the
policy set forth in title I of this Act, and to compile and submit
to the President studies relating to such conditions and trends;

(3) to review and appraise the various programs and activities of
the Federal Governmerit in the light of the policy set forth in title
I of this Act for the purpose of determining the extent to which such
programs and activities are contributing to the achievement of such
policy, and to make recommendations to the President with respect
thereto;

(4) to develop and recommend to the President national policies
to foster and promote the improvement of environmental quality
to meet the conservation, social, economic, health, and other
requirements and goals of the Nation;

(5) to conduct investigations, studies, surveys, research, and
analyses relating to ecological systems and environmental quality;
(6) to document and define changes in the natural environment,
including the plant and animal systems, and to accumulate neces-
sary data and other information for a continuing analysis of these
changes or trends and an interpretation of their underlying causes;
(7) to report at least once each year to the President on the state

and condition of the environment; and

(8) to make and furnish such studies, reports thereon, and recom-
mendations with respect to matters of policy and legislation as the
President may request.

Sec. 205. In exercising its powers, functions, and duties under
this Act, the Council shall--

(1) consult with the Citizens' Advisory Committee on Environmental
Quality established by Executive Order numbered 11472, dated
May 29, 1969, and with such representatives of science, industry,
agriculture, labor, conservation organizations, State and local
governments, and other groups, as it deems advisable; and

(2) utilize, to the fullest extent possible, the services, facilities,
and information (including statistical information) of public and
private agencies and organizations, and individuals, in order
that duplication of effort and expense may be avoided, thus assuring
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that the Council's activities will not unnecessarily overlap or
conflict with similar activities authorized by law and performed
by established agencies,

Sec. 206. Members of the Council shall serve full time and the
Chairman of the Council shall be compensated at the rate provided
for Level II of the Executive Schedule Pay Rates (5 U.S.C. 5313).
The other members of the Council shall be compensated at the rate
provided for Level IV of the Executive Schedule Pay Rates (5 U.S.C.
5315).

Sec. 207. There are authorized to be appropriated to carry out the
provisions of this Act not to exceed $300,000 for fiscal year 1970,
$700,000 for fiscal year 1971, and $1,000,000 for each fiscal year
thereafter.
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